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2. CMOS Static RAM 
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3. CMOS High Speed Static RAM (I) 
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P = PLASTIC DIP, J - PLASTIC SOJ 



3. CMOS High Speed Static RAM (II) 
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4. BiCMOS High Speed Static RAM 
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TC5562 
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CY7C196 


TC55465 


64KX4 OE 


(25, 35), 45 


HS 


CY7B196 


TC55465 


64KX4 OE 


12,15,(20) 


HS 


CY7B196 


TC55B465 


64KX4 OE 


(12,15),20 


HS 


ot/ui yy 


1 UJJO£U 


32KX8 


(25,35), 45,55 


HS 


CY7B199 


TC55B328 


32KX8 


(12,'l5),20 


HS 


CY7C183 


TC55187 


4KX18X2 


(25),35,45 


HS 


CY7C184 


TC55188 


4KX18X2 


(25),35,45 


HS 


FUJITSU 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 



MB8464A 

MB84256 

MB841000 

MB81C71A 

MB81C74 

MB81C75 

MB81C78A 

MB82B78 

MB81C79A 

MB82B79 

MB81C84A 

MB82B84 

MB82B84 

MB82B85 

MB82B85 

MB8298 

MB82B88 

MB82B88 

MB8289 

MB82B89 

MB82B89 

MB82B008 



TC5565 
TC55257 
TC551001 
TC5561/62 
TC55416H 
TC55417H 
TC5588 
TC5588 
TC5589 
TC5589 
TC55464 
TC55464 
TC55B464 
TC55465 
TC55B465 
TC55328 
TC55328 
TC55B328 
TC55329 
TC55329 
TC55B329 
TC55B8128 



8KX8 
32KX8 
128KX8 
64KX1 
16KX4 
16KX4 0E 

8KX8 

8KX8 

8KX9 

8KX9 
64KX4 
64KX4 
64KX4 
64KX4 OE 
64KX4 OE 
32KX8 
32KX8 
32KX8 
32KX9 
32KX9 
32KX9 
256KX4 



80,(100,150) 

70,(1 00), 120, 150 

(80, 100), 120 

25,30,(35) 

(25),30,(35) 

(25),30,(35) 

(35), 45 

(15,20) 

(35), 45 

(15,20) 

(25,35) 

15,(20) 

(15),20 

15,(20) 

(15), 20 

(25,35) 

15,(20) 

(15),20 

(25,35) 

15,(20) 

(15), 20 

25 



STD 

STD 

STD 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 

HS 



GOLDSTAR 



GM76C88L 
GM76C256 
GM76C8128 



TOSHIBA 



DESCRIPTION SPEED 



TC5565 
TC55257 
TC551001A 



8KX8 
32KX8 
128KX8 



(150) 

(85, 100), 120 
(70,85,100) 



CODE 



STD 
STD 
STD 



HS = High Speed STD = Standard Speed PS = Pseudo Static 
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HITACHI 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


HM6264A 


TC5565 


8KX8 


(100,120,150) 


STD 


HM62256 


TC55257 


32KX8 


(85, 100), 120, 150 


STD 


HM628128 


TC551001A 


128KX8 


(70,85, 100), 120 


STD 


HM6267 


TC5561/B2 


64KX1 


25,(35,45,55,70) 


HS 


HM6767 


TC5561/62 


64KX1 


12,15,20,25,(35) 


HS 


HM6288 


TC55416H 


16KX4 


(25,35) 


HS 


HM6788 


TC55416H 


16KX4 


12,(15,20,25,35) 


HS 


HM6289 


TC55417H 


16KX4 OE 


(25,35) 


HS 


HM6789 


TC55417H 


16KX4 0E 


12,(15,20,25,35) 


HS 


HM6789 


TC55B417 


16KX4 0E 


(12),15,20,25,35 


HS 


HM6208 


TC55464 


64KX4 


(25,35), 45 


HS 


HM6708 


TC55464 


64KX4 


15,(20,25) 


HS 


HM6708 


TC55B464 


64KX4 


(15),20,25 


HS 


HM6209 


TC55465 


64KX4 OE 


(25,35), 45 


HS 


HM6709 


TC55465 


64KX4 OE 


15,(20,25) 


HS 


HM6709 


TC55B465 


64KX4 OE 


(15), 20, 25 


HS 


HM62832 


TC55328 


32KX8 


(25,35), 45 


HS 


MMb<iA10o 


TC551 88 


4KX18X2 


(25),35,45 


HS 


HMR2A18R 








no 








{ I UU, I C.KJJ, I U\J,£UVJ 


ro 


HM658128 


TC518129 


128KX8 


(100, 120), 150 


PS 


HYUNDAI 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


HY6264 


TC5565 


8KX8 


70,85,(100,120,150) 


STD 


HY62C256 


TC55257 


32KX8 


80, (100), 120, 150 


STD 


HY62256A 


TC55257 


32KX8 


70,(100) 


STD 



IDT 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


IDT7187 


TC5562 


64KX1 


15,20,25,(35) 


HS 


IDT7188 


TC55416H 


16KX4 


(15,20,25,35) 


HS 


IDT71 B88 


TC55416H 


16KX4 


8,(10,12) 


HS 


IDT6198 


TC55417H 


16KX4 0E 


(15,20,25,35) 


HS 


IDT61B98 


TC55417H 


16KX4 0E 


8,(10,12) 


HS 


IDT7164 


TC5588 


8KX8 


(15,20,25,35) 


HS 


IDT71B64 


TC5588 


8KX8 


10,12,(15) 


HS 


IDT71B64 


TC55B88 


8KX8 


(10,12),15 


HS 


IDT7169 


TC5589 


8KX9 


(20,25,35) 


HS 


IDT71B69 


TC5589 


8KX9 


12,(15,20) 


HS 


IDT71258 


TC55464 


64KX4 


(20,25,35), 45 


HS 


IDT71B258 


TC55464 


64KX4 


12,15,(20) 


HS 


IDT71B258 


TC55B464 


64KX4 


(12,15),20 


HS 


IDT61298 


TC55465 


64KX4 OE 


(25,35), 45 


HS 


IDT61B298 


TC55465 


64KX4 OE 


12,15,(20) 


HS 


IDT61B298 


TC55B465 


64KX4 OE 


(12, 15), 20 


HS 


IDT71256 


TC55328 


32KX8 


(20,25,35),45 


HS 


IDT71B256 


TC55328 


32KX8 


12,15,(20) 


HS 


IDT71 B256 


TC55B328 


32KX8 


(12, 15), 20 


HS 


IDT71259 


TC55329 


32KX9 


(20,25,35) 


HS 



HS = High Speed STD = Standard Speed PS = Pseudo Static 
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INTEL 


THCUIDA 

1 UonlUA 




cppcn 
orccu 


CODE 


5164SL 


TC5565 


8KX8 


(100,120) 


STD 


51256SL 


TC55257 


32KX8 


70,(100) 


STD 


51018SL 


TC551001 


128KX8 


(100,120) 


STD 


51C98 


IU0041D 




(OR 


HS 


5164 


TC5588 


8KX8 


(20,25) 


HS 


51258 


TC55464 


64KX4 


(25,35) 


HS 


51256 


TC55328 


32KX8 


(25,35) 


HS 


LOGIC DEVICES 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


L7C187 


TC5561/62 


64KX1 


20,25,(35,45) 


HS 


L7C164C 


TC55416 


16KX4 


(20,25,35),45 


HS 


L7C166C 


TC55417 


16KX4 0E 


(20,25,35), 45 


HS 


L7C185C 


TC5588 


8KX8 


(20,25,35), 45 


HS 



MICRON TECH TOSHIBA DESCRIPTION SPEED CODE 



MT5C6401 


TC5561/62 


64KX1 


12,15,20,25,30,(35) 


HS 


MT5C6404 


TC55416 


16KX4 


12,(15,20,25,30,35) 


HS 


MT5C6405 


TC5541 7 


16KX4 OE 


1 2,(15,20,25, oU.oo) 


no 


MT5C6405 


TC55B417 


16KX4 OE 


(12), 15,20,25,30,35 


HS 


MT5C6408 


TC5588 


8KX8 


12,(15,20,25,30,35),45 


HS 


MT5C6408 


TC55B88 


8KX8 


(12), 15,20,25,30,35,45 


HS 


MT5C2564 


TC55464 


64KX4 


15,(20,25,30,35), 45 


HS 


MT5C2564 


TC55B464 


64KX4 


(15),20,25,30,35,45 


HS 


MT5C2565 


TC55465 


64KX4 OE 


15,(20,25,30,35),45 


HS 


MT5C2565 


TC55B465 


64KX4 OE 


(15), 20,25,30,35,45 


HS 


MT5C2568 


TC55328 


32KX8 


15,(20,25,35), 45 


HS 


MT5C2568 


TC55B328 


32KX8 


(15),20,25,35,45 


HS 


MT56C0816 


TC55187 


4KX18X2 


(20, 25), 35 


HS 


MITSUBISHI 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


M5M5165 


TC5565 


8KX8 


70,(100,120,150) 


STD 


M5M5255 


TC55257 


32KX8 


(70,85,100),120,150 


STD 


M5M5256 


TC55257 


32KX8 


(70, 85, 100), 120, 150 


STD 


M5M51008 


TC551001A 


128KX8 


(70,85, 100), 120 


STD 


M5M5187 


TC5561/62 


64KX1 


15,20,25,35,(45,55) 


HS 


M5M5188 


TC55416 


16KX4 


(15,20,25,35), 45,55 


HS 


M5M5189 


TC5541 7 


16KX4 OE 


(15,20,25,35), 45,55 


HS 


M5M5178 


TC5588 


8KX8 


(35),45,55 


HS 


M5M51 79 


TC5589 


8KX9 


(35), 45,55 


HS 


M5M5258 


TC55464 


64KX4 


15,(20,25,30,35), 45 


HS 


M5M5258 


TC55B464 


64KX4 


(15),20,25,30,35,45 


HS 


MOSEL 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 



MS6264 TC5565 8KX8 70,(100) STD 

MS6264C TC5565 8KX8 80,(1 00), 150 STD 

MS62256 TC55257 32KX8 70,(85,100) STD 

MS62256B TC55257 32KX8 70,(1 00), 120, 150 STD 

MS631000 TC551001 128KX8 80,(1 00), 120 STD 

MS6264A TC5588 8KX8 45,55 HS 

MS62256A TC55328 32KX8 (25,35), 45,55 HS 



HS = High Speed STD = Standard Speed PS = Pseudo Static 
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MOTOROLA 



TOSHIBA DESCRIPTION SPEED 



CODE 



MCM60256A 


TC55257 


32KX8 


(85,1 00), 120 


STD 


MCM60L256A 


TC55257 


32KX8 


70, (85, 100), 120 


STD 


MCM6287 


TC5561/62 


64KX1 


12,15,20,25,(35) 


HS 


MCM6288 


TC55416H 


16KX4 


12,(15,20,25,35) 


HS 


MCM6290 


TC55417H 


16KX4 OE 


12,(15,20,25,35) 


HS 


MCM6264 


TC5588 


8KX8 


(15,20,25,35),45 


HS 


MCM6265 


TC5589 


8KX9 


(15,20,25) 


HS 


MCM6208 


TC55464 


64KX4 


15,(20,25,35) 


HS 


MCM6208 


TC55B464 


64KX4 


(15),20,25,35 


HS 


MCM6708 


TC55B464 


64KX4 


(10,12,15) 


HS 


MCM6209 


TC55465 


64KX4 OE 


15,(20,25,35) 


HS 


MCM6209 


TC55B465 


rt a \s\/ a Ar* 

64KX4 OE 


(15), 20,25,35 


LJO 

Ho 


MCM6709 


TC55B465 


64KX4 OE 


(10,12,15) 


HS 


MCM6206 


TC55328 


32KX8 


(17,20,25,35), 45 


HS 


MCM6706 


TC55B328 


32KX8 


(10,12,15) 


HS 


MCM6205 


TC55329 


32KX9 


(17,20,25,35), 45 


HS 


MCM51L8128 


TC518128 


128KX8 


80,(100) 


PS 


MCM51LV8128 


TC518128LV 


128KX8LV 


80,(100) 


PS 


MCM51L8129 


TC518129 


128KX8 


80,(100) 


PS 


MCM51LV8129 


TC518129LV 


128KX8LV 


80,(100) 


PS 



NEC 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


UPD4364 


TC5565 


8KX8 




STD 


UPD43256A 


TC55257 


32KX8 


(85, 100, 120), 150 


STD 


UPD43256B 


TC55257 


32KX8 


55,70,(85) 


STD 


UPD431000 


TC551001A 


128KX8 


(85, 100), 120 


STD 


UPD431000A 


TC551001A 


128KX8 


(70,85) 


STD 


UPD4361 


TC5561 


64KX1 


40,45,(55,70) 


HS 


UPD4361 


TC5561/62 


64KX1 


(40,45),55,70 


HS 


UPD4362 


TC55416H 


16KX4 


12,(15,20,25,35) 


HS 


UPD4363 


TC55417H 


16KX4 0E 


12,(15,20,25,35) 


HS 


UPD4363 


TC55B417 


16KX4 0E 


(12,)1 5,20,25,35 


HS 


UPD4368 


TC5588 


8KX8 


(15,20,25,35) 


HS 


UPD4369 


TC5589 


8KX9 


(15,20,25,35) 


HS 


UPD43254 


TC55464 


64KX4 


15,(20,25,35),45 


HS 


UPD43254 


TC55B464 


64KX4 


(15),20,25,35,45 


HS 


UPD43253 


TC55465 


64KX4 OE 


15,(20,25,35),45 


HS 


UPD43253 


TC55B465 


64KX4 OE 


(15),20,25,35,45 


HS 


UPD43258 


TC55328 


32KX8 


(20,25,35), 45 


HS 


UPD43259 


TC55329 


32KX9 


(20,25,35), 45 


HS 


OKI 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


MSM5165 


TC5565 


8KX8 


(100,120,150) 


STD 


MSM51257 


TC55257 


32KX8 


(85,100,120) 


STD 


MSM5188 


TC55416 


16KX4 


45,55,70 


HS 



HS = High Speed STD = Standard Speed PS = Pseudo Static 
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PARADIGM 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


PDM41 258 


TC55464 


64KX4 


10,12,15,(20,25) 


HS 


PDM41258 


TC55B464 


64KX4 


(10,12,15),20,25 


HS 


PDM41298 


TC55465 


64KX4 OE 


10,12,15,(20,25) 


HS 


PDM41298 


TC55B465 


64KX4 OE 


(10,12,15), 20,25 


HS 


PDM41 256 


TC55328 


32KX8 


10,12,15,(20,25) 


HS 


PDM41256 


TC55B328 


32KX8 


(10,12,15), 20,25 


HS 


PDM41259 


TC55329 


32KX9 


10,12,15,(20,25) 


HS 


PDM41259 


TC55B329 


32KX9 


(10,12,15), 20,25 




PERFORMANCE 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


P4C1 87 


TC5562 


64KX1 


10,12,15,20,25,(35) 


HS 


P4C188 


TC55416H 


16KX4 


12,(15,20,25,35) 


HS 


P4C198 


TC5541 7H 


16KX4 0E 


12,(15,20,25,35) 


HS 


P4C198 


TC55B417 


16KX4 0E 


(12), 15, 20, 25,35 


HS 


P4C164 


TC5588 


8KX8 


(15,20,25),30,(35) 


HS 


P4C163 


TC5589 


8KX9 


(20,25,35) 


HS 


P4L.1258 


TC55464 


GA IZV A 


/on ik oci 


uc 
no 


P4C 1 298 


TC55465 


D4KX4 UL 


/on OK OKI 


no 


P4C1 256 






fOfl OK OKI 


UIQ 

no 


SAMSUNG 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


KM6264 


TC5565 


8KX8 


70,(100,120) 


STD 


KM62256 


TC55257 


32KX8 


80,(1 00), 120 


STD 


KM681000 


TC551 001 


128KX8 


(70,85, 100), 120 


STD 


KM6165A 


TC5561/62 


64KX1 


25,(35,45) 


HS 


KM6465A 


TC55416H 


16KX4 


(25, 35), 45 


HS 


KM64B65 


TC55416H 


16KX4 


(15,20) 


HS 


KM6466A 


TC55417H 


16KX4 0E 


(25, 35), 45 


HS 


KM6865A 


TC5588 


8KX8 


(15,20,25) 


HS 


KM64257A 


TC55464 


64KX4 


(25, 35), 45 


HS 


KM68257A 


TC55328 


32KX8 


15,(20,25,35) 


HS 


KMfa82o7A 


TOE CD on o 


OII/VQ 


t -\ K^ on OK OK 


uc 
no 


KM641001 


TV* CCD iinrc 

TC55B4256 


okci/v a 
<£OOI\X4 


^on^ ok ok 


HQ 

no 


KMbDol^o 






/on -\ nn 1 on^ 
[oU, 1UU, I^UJ 


DQ 
ro 


SHARP 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


LH5160 


TC5565 


8KX8 


(100) 


STD 


LH52256 


TC55257 


32KX8 


70,(90),120 


STD 


LH511000 


TC551001 


128KX8 


(100), 120 


STD 


LH5261 


TC5562 


64KX1 


25,(35) 


HS 


LH5267A 


TC5541 7H 


16KX4 OE 


(20,25) 


HS 


LH52252A 


TC55464 


64KX4 


(25,35), 45 


HS 


LH52252B 


TC55464 


64KX4 


15,(20) 


HS 


LH52252B 


TC55B464 


64KX4 


(15), 20 


HS 


LH52253 


TC55465 


64KX4 OE 


15,(20) 


HS 


LH52253 


TC55B465 


64KX4 OE 


(15), 20 


HS 


LH52258 


TC55328 


32KX8 


(35), 45 


HS 


LH52258A 


TC55328 


32KX8 


15,(20,25) 


HS 


LH52258A 


TC55B328 


32KX8 


(15), 20, 25 


HS 



HS = High Speed STD = Standard Speed PS = Pseudo Static 
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S-MOS TOSHIBA DESCRIPTION SPEED CODE 



SRM2264 TC5565 8KX8 (100,120) STD 

SRM20256 TC55257 32KX8 (85, 100), 120 STD 

SRM201000 TC551001 128KX8 (85,100) STD 

SRM21256 TC55464 64KX4 45,55 HS 

SRM22256 TC55328 32KX8 55,70 HS 



SONY 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


CXK5864 


TC5565 


8KX8 


70,(100,120) 


STD 


CXK58257 


TC55257 


32KX8 


70, (85, 100), 120 


STD 


CXK581001 


TC551001A 


128KX8 


(70,85) 


STD 


CXK581000 


TC551001A 


128KX8 


(100), 120, 150 


STD 


CXK5164 


TC5562 


64KX1 


25,30,(35) 


HS 


CXK5464 


TC55416 


a aw A 
1bl\X4 




uc 
no 


CXK5465 


TC55417 


16KX4 0E 


(25),30,(35) 


HS 


CXK5863 


TC5588 


8KX8 


(20,25),30,(35) 


HS 


CXK5866 


TC55B88 


8KX8 


(12), 15,20 


HS 


CXK5866 


TC5588 


8KX8 


12,(15,20) 


HS 


CXK5971 


TC5589 


8KX9 


(25),30,(35) 


HS 


CXK5972 


TC5589 


8KX9 


12,(15,20) 


HS 


CXK54256 


TC55464 


64KX4 


(35), 45,55 


HS 


CXK58258 


TC55328 


32KX8 


(35), 45,55 


HS 


CXK58258A 


TC55328 


32KX8 


15,(20,25) 


HS 


CXK58258A 


TC55B328 


32KX8 


(15),20,25 


HS 


CXK59288 


TC55329 


32KX9 


15,(20,25) 


HS 


CXK59288 


TC55B329 


32KX9 


(15),20,25 


HS 


CXK7701 


TC55187 


4KX18X2 


(30),35,45,55 


HS 


CXK7701A 


TC55187 


4KX18X2 


(25),35,45 


HS 


UMC 


TOSHIBA 


DESCRIPTION 


SPEED 


CODE 


UM6264 


TC5565 


8KX8 


70,(100,120) 


STD 


UM62256 


TC55257 


32KX8 


(100), 120, 150 


STD 


UM621024 


TC551001A 


128KX8 


55,(70) 


STD 


UM6164 


TC5588 


8KX8 


(20,25),30 


HS 


UM61168 


TC55187 


4KX18X2 


(25),35,45 


HS 



VITELLIC TOSHIBA DESCRIPTION SPEED CODE 



V63C64 TC5588 8KX8 (25),30,(35), 45,55 HS 

V63C71 TC55464 64KX4 15,(20,25,35) HS 

V63C71 TC55B464 64KX4 (15),20,25,35 HS 

V63C70 TC55465 64KX4 OE (15,20,25,35) HS 

V63C70 TC55B465' 64KX4 OE (15),20,25,35 HS 

V6C330 TC55187 4KX18X2 (25,30),35,45 HS 

V6C328 TC55188 4KX18X2 (30), 40, 45 HS 



HS = High Speed STD = Standard Speed PS = Pseudo Static 
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32,768 WORD x 3 BIT CMOS PSEUDO STATIC RAM 



[DESCRIPTION] 

The TC51832 Family is a 256K bit high-speed CMOS Pseudo- Static RAM organized as 32,768 
words by 8 bits. The TC51832 Family utilizes one transistor dynamic memory cell array with 
CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low power 
requirements, using a single 5V power supply. The OE/RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC51832 Family has a static RAM- 
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC51832 Family is pin-compatable with the 256K bit static RAM. The TC51832P is offered in 
a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC51832F is offered in a 
standard 28 pin 0.450 inch width small out- line plastic flat package. 



I FEATURES I 



Organization: 256K bit(32,768 word x 8 bit) 
Fast Access Time and Low Power Dissipation 





TC51832P Family 


-85 


-10 


-12 


C CEA CE Access Time 


85ns 


100ns 


120ns 


c OEA OE Access Time 


35ns 


40ns 


50ns 


C RC Cycle Time 


' 135ns 


160ns 


190ns 


Pd -Operating- Max. 


303mW 


248mW 


220mW 


Self Refresh Current 


ImA/lOOgA (-L) 



Single Power Supply: 5V+10% 
• Auto refresh uses an internal counter. 



Self refresh uses an internal timer. 

All inputs and outputs: TTL compatibl 

256 refresh cycle/4ms 

Pin Compatible: 256K SRAM TC55257 

Logic Compatible: SRAM R/W Pin 

28 pin Standard Plastic PKG 

P/PL : 600 mil DIP 

SP/SPL: 300 mil DIP 

F/FL : 450 mil SOP 



PIN CONNECTION 



A14[ 
A12t 2 
A7 [ 3 
A6 t 4 
A5 [ 5 
A4 [ 6 
A3 [ 7 
A2 t 8 
Al [ 9 
AO [ 10 
1A>U 11 
1/021 12 
1/03 [ 13 
GNIX 14 



(top view; i 

28 ) V|>|) 
27 J H/W 



[BLOCK DIAGRAM] 



26 )A13 
25 ] A8 
2-1 IA9 
23 lAll 
22 lOI-yfiKSII 
21 I AJ.0 
20 ] CE 
19 1 1/08 
18 ) I/07 
17 ) 1/06 
16 1 1/05 
15 1 1/04 



A14-A8 



PIN NAMES! 



AO * A14 


Address Inputs 


R/W 


Read/Write Control 
Input 


OE/RFSH 


Output Enable/ 
Refresh Input 


CE 


Chip Enable Input 


1/01 -v 1/08 


Data Inputs/Outputs 


VDD 


Power (+5V) 


GND 


Cround 
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I ABSOLUTE MAXIMUM RATINGS] 



SYMBOL 


ITEM 




UNITS 


HOTE 


VlN 


Input Voltage 




v 


1 




fhitnut Voltaee 


-1.0'W.O 


V 


1 


V D D 


Power Supply Voltage 


-1.0*W.O 


V 


1 


TOPR 


Operating Temperature 


0-v 70 


°c 


1 


TSTG 


Storage Temperature 


-55 -v 150 


°c 


1 


T SOLDER 


Soldering Temperature-Time 


260 • 10 


°C-sec 


1 


PD 


Power Dissipation 


600 


mW 


1 


IQUT 


Short Circuit Output Current 


50 


inA 


1 



DC RECOMMENDED OPERATING CONDITIONS] (Ta=0-W0°C) 



SYMBOL 


ITEM 


MIN. 


TYP. 


MAX. 


UNIT 


NOTE 


VDD 


Power Supply Voltage 


A. 5 


5.0 


5.5 


V 


2 


VlH 


Input High Voltage 


2.4 




6.5 


V 


2 


VlL 


Input Low Voltage 


-1.0 




0.8 


V 


2 



DC ELECTRICAL CHARACTERISTICS (Vdd=5V±10%, Ta-O-WCC) 



SYMBOL 


PARAMETER 


PERIOD 


MIN. 


MAX. 


UNITS 


NOTES 


I DD0 


Operating Current 

(Average Power Supply Operating 

Current) 

CE, Address Cycling: tRC=tRC MIN. 


135ns 




55 


mA 


3,4 


160ns 




45 


190ns 




40 


I DDS1 


Standby Current 1 

ce=oe/rFsFi=v ih 


TC51832P/SP/F 




2 


mA 




TC51832PL/SPL/FL 




1 


I DDS2 


Standby Current 2 
CE=0E/RFSH=V DD -0.2V 


TC51832P/SP/F 




1 


mA 




TC51832PL/SPL/FL 




100 


PA 


iddf 


Self Refresh Current 
CE=VDD-0.2V, OE/RFSH=0.2V 


TC51832P/SP/F 




1 


mA 




TC51832PL/SPL/FL 




100 


vA 


I KL) 


Input Leakage Current 

OViVujSVdd, All other inputs not under test«=0V 


-10 


10 


UA 




^(L) 


Output Leakage Current 
Output Disable, 0V<VoUT= v DD 


-10 


10 


yA 






Output High Level 
l0UT =_ 5mA 


2.4 




V 




Vol 


Output Low Level 
IquT"^ 1 • 2 mA 




0.4 


V 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 



(Vdd=5V+10%, Ta=0^70"C) (N0TES:5,6,7,8,9) 



SYMBOL 


PARAMETER 


-85 


-10 


-12 




NOTES 


MIN. 


MAX. 


MIN 


. MAX. 


MIN 


. MAX. 


- UNITS 


tRC 


Random Read or Write Cycle Time 


135 




160 




190 




ns 




C RMW 


Read Modify Write Cycle Time 


200 




240 




280 




ns 




C CE 


CE Pulse Width 


85 


10,000 


100 


10,000 


120 


10,000 


ns 




'P 


CE Precharge Time 


40 


_ 


50 


_ 


60 


_ 


ns 




'CEA 


CE Access Time 




85 


_ 


100 


_ 


120 


ns 




c OEA 


OE Access Time 


_ 


35 


_ 


40 




50 


ns 




'CLZ 


CE to Output in Low-Z 


10 




10 


_ 


10 




ns 




tOLZ 


Of to Output in Low-Z 





_ 












ns 




HjLZ 


Output Active from End of Write 
Enable 










— 







ns 




'CHZ 


Chip Disable to Output in High-Z 





25 





30 





35 


ns 


10 


c OHZ 


OE Disable to Output in Hiflh-Z 





25 





30 





35 


ns 


10 


C WHZ 


Write Enable to Output in High-Z 





25 





30 





35 


ns 


10 


c OHC 


OE Hold Time Referenced to CE 





- 





- 





- 


ns 




c OSC 


OE Set-Up Time Referenced to CE 


10 


- 


10 


- 


10 


- 


ns 




C RCS 


Read Command Set-Up Time 





- 





- 





- 


ns 




C RCH 


Read Command Hold Time 





- 





- 





- 


ns 




tWP 


Write Pulse Width 


60 


- 


70 


- 


85 


- 


ns 




'WCH 


Write Command Hold Time 


60 


- 


70 


- 


85 


- 


ns 




C CWL 


Write Command to CE Lead Time 


60 


- 


70 


- 


85 


- 


ns 




'dsw 


Data Set-Up Time Referenced to R/W 


35 


- 


40 


- 


50 


- 


ns 


11 


C DSC 


Data Set-Up Time Referenced to CE" 


35 


- 


40 


- 


50 


- 


ns 


11 


C DHW 


Data Hold Time Referenced to R/W 





- 





- 





- 


ns 


11 


C DHC 


Data Hold Time Referenced to CE~ 















— 


ns 


11 




Address Set-Up Time 

















ns 


12 


t AHC 


Address Hold Time 


20 




25 




30 




ns 


12 


C FC 


Auto Refresh Cycle Time 


135 




160 




190 




ns 




C RFD 


CE to RFSH Delay Time 


40 




50 




60 




ns 




t FAP 


RFSH Pulse Width (Auto Refresh) 


80 


8,000 


80 


8,000 


80 


8,000 


ns 


13 


t FP 


RFSH Precharge Time 


30 




30 




30 




ns 


13 


C FCE 


RFSH to CE Active Delay Time 


160 




190 




225 




ns 


13 


C FAS 


RFSH Pulse Width (Self Refresh) 


8000 




8,000 




asm 




ns 


13 


tFRS 


CE Delay Time from RFSH 
(Self Refresh) 


160 




190 




225 




ns 


13 
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(Continued) 





PARAMETER 


-85 


-10 


-12 


UNITS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


t FST 


RFSH Set-Up Time 
(Refresh Counter Test) 


10 


30 


10 


30 


10 


30 


ns 




t FHT 


RFSH Hold Time 
(Refresh Counter Test) 


65 


8,000 


65 


8,000 


65 


8,000 


ns 




C REF 


Refresh Period 




4 




4 




4 


ms 






Transition Time (Rise and Fall) 


3 


50 


3 


50 


3 


50 


ns 





| CAPACITANCE] (V DD =5V, f-lMHz, Ta=25°C) 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNITS 


cn 


Input Capacitance (AO ^£14) 




5 


pF 


Cl2 


Input Capacitance (CE, QE/RFSH, R/W) 




7 


P F 


ClO 


Input/Output Capacitance (1/01 -v- 1/08) 




7 


P F 



NOTE) This parameter is periodically sampled and is not 100% tested. 
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NOTES : 

1) Stresses greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) IDDO depends on cycle rate. 

4) IDDO depends on output loading. Specified values are obtained with the 
output open. 

5) An initial pause of 1ms with high CE and high OE/RFSH are required after 
power-up, before proper device operation is achieved. 

6) AC measurements assume t T =5ns. 

7) Vi H (min.) and V IL (max.) are reference levels for measuring timing of input 
signals. Also, transition times are measured between Vm and Vi]> 

8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) The OE/ RFSH input operates as the output enable input_(OE) and refresh control 
input (RFSH) under the condition of that CE=Vil and CE»VlH, respectively. 

10 ) C CKZ» tOHZ> tWHZ define the time at which the output achieves the open 
circuit condition and is not referenced to output voltage levels. 

11) In write cycles, the input data is latched at the earlier of R/W or CE rising 
edge. Therefore the input data must be valid during set-up time (tcsw. tDsc) 
and hold time (tfcHW, tone). 

12) All address inputs are latched at the falling edge of CE. Therefore all the 
address inputs must be valid during t^sc and t^HC' 

13) Two ref resh operation - auto refresh and self refresh are defined by the 
OE/RFSH pulse width under the condition of CE=Vm. 

Auto refresh:OE/RFSH pulse width^tFAP (max.) 
Self refresh :OE/RFSTI pulse widthStFAS (min.) 



The following timing parameter must he kept for proper device operation after refresh 

Auto refresh: tFCE 
Self refresh: tFRS 
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TIMING CHART 
READ CYCLE 
CE 

A0~A14 



VllI 
VllI 



1/01 ~I/08 



l ASC 



HtC 



*CE 



'AllC 



ADDRESS 



-Z7 



von — 
vol — 



' W/////////////////////////////////////M 



tone. 



tCEA 



tQEA 



l OSC 



tRCH 



l ciiz 



DATA-OUT 



WRITE CYCLE 



CE 



V m 
VlL 



A0~A14 



OE/RFSH 



R/W 



V|H 
VlL 



V IL 



VllI — 
VlL — 



l ASC 



'AHC 



ADDRESS 



VlH — 



-V 



l OSC 



*KC 



tp 



'CM, 



V,u — 



tDSVV 



tpsc 



l DHW 



'mc. 



DATA-IN 



Don't care 
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READ MODIFY WRITE CYCLE 



CE 



AO~A14 



R/W 



IN 



VlL 

VlH 
VlL 



OE/RFSH V IH 
VlL 



r 

I/01-I/08 
I- OUT 



=7" 



[ AMC 



ADDRESS 



VlH 
VlL 



VlH 
V IL 



v OII — 

vol — 



tp 



tone 



1 



»CEA 



tCLZ 



I tpsC , 

7^ 



a; 



tern. 



twp 



tosw 



l OIIZ 



DATA-OUT 



tpsc 



DATA-IN 



CE ONLY REFRESH CYCLE 



CE 



AO- 



R/W 



'III 



VlL" 



OE/RFS1I V I" " 
VlL" 



'IH — 





1 JtC 

- . 'CE , 








*ASC 


»AIIC 


f 






ADDRESS 




l OSC 








'CHC , 


/ 


- 

4 BSC 




tRCI} 1 



VOH — 

Vol — ' 



OPEN 



: Don't care 
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AUTO REFRESH CYCLE 



CE 



OE/RFSH 



VlII 



VlH 



VlL — 



/ 


* KFD l FC 


*FCE 


\ 






l FAP t 




1* 




V 


S////////////////, 



I/t>l~l/08 



von — 
vol — 



OPEN 



No 



te) AO'v-AlA, R/W=Don't care E3: Don't care 



SELF REFRESH CYCLE 



CE 



Vui — 



'II, 



* IIFI) 



OE/HFSH 



VlII 
VlL 



'FAS 



*FIIS 



VflH 

I/Ol~I/08 — OPEN 

vol — 

Note) AO^-AIA, R/W=Don't care 
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REFRESH COUNTER TEST CYCLE (READ WRITE) 



CE 



'III 



VllI 
VlL 





tp 




t P 




-J 

— 77. 


- 


1 ■ 









OE/RFSH 



R/VV 



VlH — ' 
VlL — 

VlH — " 
VlL — • 



V 



FST 



[ itcs 



IN 



r 

I/0l~I/08 

L 



'in 



OUT 



VOH — . 

vol — 



Lair 



l CEA 



7 



l OSC 



C BSC 



[ .UHC 



DATA-IN 



4 CLZ 



HVLZ 



cm 



Don't care 



REFRESH COUNTER TEST 

The internal refresh operation of TC51832P family can be tested by REFRESH COUNTER 
TEST. This cycle performs READ/WRITE operation taking the internal counter address 
as row address and fixed zero as column address. 
The test procedure is as follows. 

© Write "0" into all the memory cells at normal write mode. 

© Read "0" out and write "1" in each cell by performing REFRESH COUNTER TEST. 

Repeat this operation 256 times. 
© Check "1" out of 256 bits at normal read mode, which was written at ©. 
© Read "1" out and write "0" in each cell by performing REFRESH COUNTER TEST. 

Repeat this operation 256 times. 
© Check "0" out of 256 bits at normal read mode, which was written at ©. 
© Perform the above © to © the complement data. 
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I OUTLINE PRAWlNGSl (DIP28-P-600) 



Unit in mm 




NOTES: Package width and length do not include mold protrusion, 

allowable mold protrusion is 0.15mm. 

These outline drawings apply to: 

TC51832P-85, TC51832PL-85 
TC51832P-10, TC51832PL-10 
TC51832P-12, TC51832PL-12 
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I OUTLINE DRAWINGS | (DIP28-P-300) 

Unit in mm 




Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is 0.15mm. 

These outline drawings apply to: 

TC51832SP-85, TC51832SPL-85 
TC51832SP-10, TC51832SPL-10 
TC51832SP-12, TC51832SPL-12 
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| OUTLINE DRAWINGSl (SOP28-P-450) 

Unit in mm 



1.0TYP. 



18.5±0.2 ^ 

28 15 

n nnnnnnnnnnnnn 



NUlUlllUU 



uuuuuu 



OA 3±0.1 



1.2 7 



0.25 ( 



-H 



oo 

+ I 



HO 

oo 

+ I 




1.0±0.2 



Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is 0.15mm. 

These outline drawings apply to: 

TC51832F-85, TC51832FL-85 
TC51832F-10, TC51832FL-10 
TC51832F-12 , TC51832FL-12 
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131.072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 
DESCRIPTION 

The TC51S128A Family is a 1M bit high jpced CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518128A Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity_j_high spaed and low power features. The feature includes 
single power supply of 5V + 10%. The RFSH input allows two types of refresh operation - auto refresh 
and self refresh. The TC518128A Family has a static RAM-like write functionality where input data is 
written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

The TC518128A Family is a pin - compatible with 1M bit CMOS Static RAM- JEDEC standard and 
is packaged in a 32 pin standard 0.6 inch and 0.3 inch width plastic DIP and small - out line plastic flat 
package and a 32 pin plastic thin small - out - line package (forward, reverse type). 

FEATURES 



• Organization: 1M bit ( 131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 

• Single Power Supply : 5V±10% 

• Auto refresh is capable by internal counter. 

• Self refresh is capable by internal timer. 





TC518128A Family 


-80 


- 10 


- 12 


tcEA CE Access Time 


80ns 


100ns 


120ns 


t EA OE Access Time 


35ns 


40ns 


50ns 


*.rc Cycle Time 


130ns 


160ns 


190ns 


Power Dissipation 


385.T1W 


330mW 


275mW 


Self Refresh Current 


1mA/200//A ( L version ) 



PI N CONNECTION (TOPViEW) 



• All inputs and outputs : TTL compatible 

• 512 refresh cycle /8ms 

• Auto refresh power down function 

• Pin Compatible : 1M SRAM (JEDEC) 

• Logic Compatible : SRAM R/W Pin 

• Logic Compatible : SRAM R/W Pin 

• Package:TC518128AP/APL :DD?32-P-600 

TC518128AF/AFL :SOP32-P-450 
TC518128ASP/ASPL : DIP32-P-300B 
TC518128AFW/AFWL :SOP32-P-525 
TC518128AFTL : TSOP32-P-0820 

TC518128ATRL : TSOP32-P-0820A 



RFSH C 


1 


32 






2 


31 


A14C 




30 


3 CE2 


A12C 


4 


29 


3 R/W 


A7C 


5 


28 


3 A13 


A6C 


6 


27 


3 A8 


A5C 


7 


26 


3 A9 


A4 Cj 


8 


25 


3 A11 


A3C 


9 


24 


3 OE 


A2C 


10 


23 


3 A10 


Al C 


11 


22 


3 CE1 


A0C 


12 


21 


3 l/OB 


l/Ol c 


13 


20 


3 I/07 


702 C 


14 


19 


3 I/06 


1/03 1 


15 


18 


3 l/OS 


gnd: 


16 


17 


3 I/04 



16 



32 
-17 



BLOCK DIAGRAM 

V DD GND 

I 1 



r-N COLUMN a 
A16-9 8} ADDRESS 

W BUFFER (8) 



3 



TC518128AFTL(Fo™/ard) 



TC518128ATRl.(Reverse) 



r-N ROW 
A8-0 9 } ADDRESS 



C/ SUFFER (9) 



TC5 1 1 2 BAPL / AFL / ASPL / AFWL 



PIN NAMES 



REFRESH 
COUNTER(9) 
+ 



CElo* 



CLOCK 



CE2 o* GENERATOR 



A0~A16 



RAW 



RFSH 



CE1, CE2 



Address Inputs 



Read /Write Control Input 



Output Enable Input 



Refresh Input 



Chip Enable Inputs 



Rf5Ro- 
m o- 



COLUMN 
DECODER 



SENSE AMP. 
I/O GATE 



512 



MEMORY 
ARRAY 
512x256x8 



3 ^ 
0. 00 



■A 



L2/§ 



Oa: 



REFRESH 
CONTROLLER 



REFRESH 
TIMER 



(TSOP) 



R/W o— 



o 
o 



L/01 
J i 

fl/08 



Pin No. 



13 



15 16 



i/01-1'08 



GND 



Data Inputs /Outputs 
Power 



Pin Name 
Pin No. 



Ground 



A 3 



21 
l/OI 



1/02 



23 

iTo? 



Voo 
24 
GND 



RFSH 
25 



1/04 



1/05 



27 
1/06 



A12 
28 
1/07 



A 7 
29 

1/oa 



OE 
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FUNCTION LOGIC 



CE1 


CE2 


SE 


R/W 


KF5R 


A0-A16 


1/01 - 8 


CONDITION 


L 


H 


L 


H 




V* 


OUT 


Read 


L 


H 


* 


L 




V* 


IN 


Write 


L 


H 


H 


H 


* 


V* 


HZ 


CE only Refresh 


H 


* 


* 


* 


L 


* 


HZ 


Auto/Self Refresh 


* 


L 


* 


* 


L 


* 


HZ 


Auto/Self Refresh 


H 


* 




* 


H 


* 


HZ 


Stand by 


* 


L 


* 


* 


H 


* 


HZ 


Stand by 



H - High Level Input ( Vin = 6.5V ~ Vm vain. ) 

L ••• Low Level Input (Vin = Vil max. 1.0V) 

* - Don't care (6.5V ~ -1.0V) 

V* - At CET falling edge ( CE2 = H ) or CE2 rising edge ( CE1 = L ), all address inputs 

are " IN ", and at the other condition, the address input are " * ". 
HZ — High Impedance 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


NOTE 


Vim 


Input Voltage 


- 1.0-7.0 


V 




Vout 


Output Voltage 


- 1.0-7.0 


V 




Vod 


Power Supply Voltage 


- 1.0-7.0 


V 




ToPR 


Operating Temperature 


0-70 


•c 


1 


TSTG 


Storage Temperature 


-55-150 


•c 




TsOLDEB 


Soldering Temperature • Time 


260- 10 


•C-sec 




Po 


Power Dissipation 


600 


mW 




loUT 


Short Circuit Output Current 


50 


mA 





D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


NOTE 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


2 


V,H 


Input High Voltage 


2.4 




6.5 


V 


VlL 


Input Low Voltage 


-1.0 




0.8 


V 
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D.C. ELECTRICAL CHARACTERISTICS (V DD = 5V ± 10 %, Ta = ~ 70 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


NOTES 


Iodo 


Operating Current 

(Average Power Supply Operating Current) 
CET, CE2, Address cycling: tRc = tuc min. 


80ns version 




50 


70 


mA 


3,4 


100ns version 




40 


60 


120ns version 


- 


35 


50 


>0DS1 


Standby Current 

CTT = V| H or CE2 = V| L 

RFS"R = Vih 


Normal version 


- 


- 


2 


mA 




L version 






1 




Standby Current 

CTT = Vod - 0.2V or CE2 = 0.2V, 
RFSH = V 0D - 0.2V 


Normal version 






1 


mA 




L version 




100 


200 


pJK 


Iddfi 


Self Refresh Current (Average Current) 
CET =V| H or CE2 = V, L , 
RFSH = V| L 


Normal version 






2 


mA 




L version 


_ 


_ 


1 


Iddf2 


Self Refresh Current (Average Current) 
CET = V DD - 0.2V or CE2 = 0.2V, 
RF5R = 0.2V 


Normal version 


- 


- 


1 


mA 




L version 




100 


200 




b0F3 


Auto Refresh Current (Average Current) 
(RFSH cycling : tFC = tFC min) 






2 


mA 




'DDF4 


CE only Refresh Current (Average Current) 
(CIT, CE2, Address cycling : tRC = tRC min) 


80ns version 


- 


50 


70 


mA 


3 


100ns version 




40 


60 


120ns version 


- 


35 


50 


'l(L) 


Input Leakage Current 

OV £ V| N £ V 0D , All other Inputs not under test = OV 


-10 




10 


/<A 




'oaj 


Output Leakage Current 

Output Disable (CET = V, H or CE2 = V| L or CI = V| H or R/W = VuJ, 
OV S VoutS V D d 


-10 




10 


^A 




VOH 


Output High Level 
Ioh = - 5mA 


2.4 






V 




Vol 


Output Low Level 
Iql 5 4.2mA 






0.4 


V 





Note) In IddSI an d Iddfi with CE1=Vih(CE2=Vil), these specification limits are 
guaranteed under the condit ion o f CE2=Vih or CE2=Vil(CE1=Vih or CET=Vil). 
In IddS2 and IddF2 with CElfe Vdd-0.2V(CE2S0.2V), theses spec ification are 
guaranteed under the condition of CE2SVdd-0.2V or CE2S0.2V(CE16Vdd-0.2V 
or CETS0.2V). 



CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C) 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


C,i 


Input Capacitance (A0-A16) 




5 


PF 


C,2 


Input Capacitance (CTT, CE2, OE, R/W, R75R) 




7 


pF 


C, 


Input /Output Capacitance 




7 





Note) This parameter periodically sampled is not 100% tested. 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(Vpp = 5V ± 10%, Ta= ~ 70 °C ) ( NOTES : 5, 6, 7, 8 ) 



SYMBOL 


PARAMETER 


-80 


-10 


-12 


UNIT 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tsc 


Random Read, Write Cycle Time 


130 


- 


160 


- 


190 


- 


ns 




*RMW 


Read Modify Write Cycle Time 


195 


- 


235 


- 


280 


- 


ns 




tCE 


CE Pulse Width 


80 


10,000 


100 


10,000 


120 


10,000 


ns 


13 


tp 


CE PrechargeTime 


40 


- 


50 


- 


60 


- 


ns 




<CEA 


CE Access Time 


- 


80 


- 


100 


- 


120 


ns 




*OEA 


OE Access Time 


- 


35 


- 


40 


- 


50 


ns 




tCLZ 


CEto Output in Low-Z 


30 


- 


30 


- 


30 


- 


ns 




tOLZ 


OT to Output in Low-Z 





- 





- 





- 


ns 




twiZ 


Output Active from End of Write 





- 





- 





- 


ns 




kHZ 


Chip Disable to Output in High-Z 





25 





30 





35 


ns 


9 


tOHZ 


51 Disable to Output in High-Z 





25 





30 





35 


ns 


9 


V/VHZ 


Write Enable to Output in High-Z 





25 





30 





35 


ns 


9 


toos 


OE Output Disable Set-Up Time 




- 





- 





- 


ns 




tODH 


OE Output Disable Hold Time 


10 


- 


10 


- 


10 


- 


ns 




*rcs 


Read Command Set-Up Time 





- 





- 





- 


ns 




tRCH 


Read Command Hold Time 





- 





- 





- 


ns 




twp 


Write Pulse Width 


60 


- 


70 


- 


85 


- 


ns 




tvVCH 


Write Command Hold Time 


60 


10,000 


70 


10,000 


85 


10,000 


ns 




kWL 


Write Command to CE Lead Time 


60 


10,000 


70 


10,000 


85 


10,000 


ns 






Data Set-Up Time from R/W 


30 


- 


35 


- 


45 


- 


ns 


10 


tDSC 


Data Set-Up Time from CE 


30 


- 


35 


- 


45 


- 


ns 


10 


tDHW 


Data Hold Time from R/W 





- 





— 







ns 


10 


*DHC 


Data Hold Time from CE 

















ns 


10 


Use 


Address Set-Up Time 





- 





- 





- 


ns 


11 


tftHC 


Address Hold Time 


20 


- 


25 


- 


30 


- 


ns 


11 


tRHC 


RFSH Command Hold Time 


15 


- 


15 


- 


15 


- 


ns 




tFC 


Auto Refresh Cycle Time 


130 


- 


160 


- 


190 


- 


ns 




tRFO 


RFSH Delay Time from CE 


40 




50 




60 




ns 






RFSH Pulse Width (Auto Refresh) 


30 


8,000 


30 


8,000 


30 


8,000 


ns 


12 


tFP 


RFSH PrechargeTime 


30 




30 




30 




ns 


12 


*FAS 


RFSH Pulse Width (Self Refresh) 


8,000 




8,000 




8,000 




ns 


12 


*FRS 


CE Delay Time form RFSH 
(Self Refresh) 


160 




190 




225 




ns 


12 


tREF 


Refresh Period (512 cycle, A0~A8) 




8 




8 




8 


ms 




tT 


Transition Time (Rise and Fall) 


3 


50 


3 


50 


3 


50 


ns 




tCES 


CE2 Low Set-Up Time 


5 




5 




5 




ns 


14 


tCEH 


CE2 Low Hold Time 


5 




5 




5 




ns 


14 
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NOTES : 
1) 



Absolute Maximum Ratings " may cause permanent 



2) 
3) 
4) 
5) 

6) 



Stress greater than those listed under 
damage to the device. 

All voltage are referenced to GND. 

IDDO an d IDDF4 depends on cycle rate. 

Iddo depends on output loading. Specified values are obtained with the output open. 

An initial pause of 100,us with high CEl or low CE2 is required after power-up, before proper 
device operation is achieved. 



AC measurements asuume tx 
7) Timing reference level 
Input Level 



• 5ns. 



Input Reference Level 



Vih = 2.6V 
Vil = 0.6V 
Vih = 2.4V 
Vil = 0.8V 

Output Reference Level: Voh= 2.2V 
Vol = 0.8V 



INPUT 



2.6V- 
0.6V- 



OUTPUT 





-w -■ 

-08V 








X 


-i.iv ■"■ 
-osv 



INPUT REFERENCE 
LEVEL 



OUTPUT REFERENCE 
LEVEL 



8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZi toHZ> twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CEl rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time ( tDSW or tosc) and hold time 
(tDHW or tDHC )• 

11) All address inputs are latched at the falling edge of CEl and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and tAHC- 

12) Two refresh ope ratio n - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE l = Vi h or CE2 = Vil. 

Auto refresh : RFSH pulse width 5 tpAP ( max. ) 
Self refresh : RFSH pulse width S tFAStmin.) 
The timing parameter (tFRs) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of RFSH = " L " after power-up 

13) The timings, tCE (min . ) and tcE ( max. ), must be kept for device proper operation as follows . 

v 1H _ / 

Vil - : L 



CE1 




CE1 



CE2 



V,h. 
Vil • 



14) The timings, tcES ( min. ) and tcEH ( min. ), must be kept for using CEl and CE2 at the same 
clock as follow. 



CE1 



V|H_- 

V IL - 

Vih 
Vil - 



CE1 



CE2 



V 1H . 
Vil- 

Vil-. 
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TIMING WAVEFORMS 
READ CYCLE 



CE2 



V| H -" 



A0~ A16 



R/W 



1/01-1/08 



RFSH 




WRITE CYCLE-1 ((51" Fix High) 



AO- A16 



1/01-1/08 




Don't care 



Note: The device can be operated with cycling " CE1 " ( or CE2 ) pin only, provided that 
"CE2"(or "CE1") is connected to Vih (or Vil) level. 
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WRITE CYCLE - 2 ( 0E Clock ) 




: Don't care 



Note: The device can be operated with cycling " CE1 " (or CE2) pin only, provided that 
" CE2 " ( or "CET" ) is connected to Vih ( or Vil) level. 
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READ MODIFY WRITE CYCLE 



AO- A16 




CE ONLY REFRESH 



err 



CE2 



AO - A8 



R/W 



1/01-1/08 



RFSH 




Note : A9 - A16 = Don't care 



Don't care 



Note: The device can be operated with cycling " CE1 " ( or CE2 ) pin only, provided that 
"CE2"(or "CST") is connected to V ffl (or Vil) level. 
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RFSH AUTO REFRESH 

VlH- 



CE1 



CE2 



CE1 



CE2 



V|L _ 
V,h_ 
VlL — 

V,H_ 



V|H_ 
VlL — 



J' 



\ 



tFP 



tFAP 



■* ► 



*FAP 
< — ► 



tFP 



*RHC , 



1/01-1/08 



V H_ 
VOL- 



NOTE : OE, R/W, A0-A16 = Don't care 



OPEN 



Don't care 



SELF REFRESH 

V IH~ 

CE1 



CE2 



1/01-1/08 




Vol- 



OPEN 



NOTE : CI", R/W, A0-A16 = Don't care 



2: Don't care 
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Weight : 4.53 g (Typ.) 

TC518128AP-80, TC518128APL-80 
TC518128AP-10, TC518128APL-10 
TC518128AP-12, TC518128APL-12 
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OUTLINE DRAWING ( DIP32 - P- 300 ) 

Unit in mm 




40.5 max 



IS <"1 




Weight : 2.36 g (Typ.) 

TC518128ASP-80, TC518128ASPL-80 
TC518128ASP-10, TC518128ASPL-10 
TC518128ASP-12, TC518128ASPL-12 
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OUTLINE DRAWING ( SOP32 - P -450 ) 

Unit in mm 




21.1 MAX 





Weight : 0.87 g (Typ.) 



TC518128AF-80, TC518128AFL-80 
TC518128AF-10, TC518128AFL-10 
TC518128AF-12, TC518128AFL-12 
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OUTLINE DRAWING ( SOP32 - P - 525 ) 



Unit in mm 



a a b a a a a a b b a a a a a §" 




0.775 typ 



ITTfTn 



Em 



mrrm 

16 



0.3 + 0.1 



H0.2S4 



21.1 MAX 



20.6±0,2 



si i 




0.8±0.2 



Weight : 1.10 g (Typ.) 

TC518129AFW-80, TC518129AFWL-80 
TC518129AFW-10, TC518129AFWL-10 
TC518129AFW-12, TC518129AFWL-12 
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OUTLINE DRAWING ( TSOP32 - P - 0820 ) 

Unit in mm 



TENTATIVE 




0.5±0.1 



Weight : 0.36 g (Typ.) 

TC518128AFTL-80 
TC518128AFTL-10 
TC518128AFTL-12 
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OUTLINE DRAWING ( TSOP32 - P - 0820A ) 



Unit in mm 



32 



17 



cm 
cm 
cm 
cm 
cm 
cm 
cm 
cm 
cm 
cm 
cm 
cm 
cm 



1 8.4+0.2 
20.0±0.2 




0.5±0.1 



Weight : 0.36 g (Typ.) 

TC518128ATRL-80 
TC518128ATRL-10 
TC518128ATRL-12 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM PRELIMINARY 

DESCRIPTION 

The TC518128A-LV Family is a 1M bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518128A-LV Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity, high speed and low power features. The feature includes 
single power supply of 3.135-5.5V. The RFSH input allows two types of refresh operation - auto 
refresh and self refresh. The TC518128A Family has a static RAM-like write functionality where input 
data is written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

The TC518128A-LV Family is a pin-compatible with 1M bit CMOS Static RAM - JEDEC standard 
and is molded in a 32 pin standard 0.6 inch width plastic DIP, small-out line plastic flat package 
and plastic thin small-out-line package (forward, reverse type). 

FEATURES 



• Organization: 1M bit (131,072 wordx8bit) 

• Fast Access Time and Low Power Dissipation 

• Low Voltage Function: 3.135V-5.5V 

• Data Retention Supply Voltage: 3.0V-5.5V 

• Auto refresh is capable by internal counter. 





TC518128A-LV Family 


-80 


- 10 


- 12 


tcsA CE Access Time 


80ns 


100ns 


120ns 


toEA OE Access Time 


35ns 


40ns 


50ns 


tnc Cycle Time 


130ns 


160ns 


190ns 


Power Dissipation 


385mW 


330mW 


275mW 


Self Refresh Current 


5.SV 


200 M A 


3.0V 


100uA 



• Self refresh is capable by internal timer. 

• All inputs and outputs: TTL compatible 

• 512 refresh cycle/8ms 

• Auto refresh power down function 

• Pin Compatible: 1M SRAM (JEDEC) 

• Logic Compatible: SRAM R/W Pin 



• Package: TC518128APL 
TC518128AFL 
TC518128AFWL 
TC518128AFTL 
TC518128ATRL 



DIP32-P-600 

SOP32-P-450 

SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 



PIN CONNECTION (TOP VIEW) 



RFSHC 1 
A!6C 2 
AI4C 3 
A12C 4 
A7C S 
A6C 6 
ASC 7 

A4 r. 8 

A3 C 9 
A2C 10 

At c n 

AOC 12 

uoi c 13 

1/02 C 14 
1/03 1 IS 
GNDC 16 



32 3 V„„ 
31 3a15 
30 3 CE2 
29 3 RAV 
28 3 A13 
27 3 A8 
26 3 A9 
25 3 All 
24 3 5! 
23 3 A1P 
22 3 Si 
21 3 1/08 
20 3 1/07 
19 3 1/06 
18 3 l/OS 
17 3 |,04 



TC518l26AFTL(Foiward) 



BLOCK DIAGRAM 

Voo GNO 



r-\ COLUMN 
A16-9 8, ADDRESS 

W BUFFER (8) 



3 



321 



r-\ ROW 
ADDF_„ 
BUFFER (9) ^ 



A8-0 W) ADDRESS 



TC51S12SATRL{Aev«r») 



TCS 1 81 23API. / AFl / AFWl 



PIN NAMES 



REFRESH 
COUNTER! 9) 
1 



COLUMN 
DECODER 



SENSE AMP. 
I/O GATE 



cTTo 
CE2° 



CLOCK 
GENERATOR 



A0-A16 



R/W 



5E 



RTSTT 



CTT, CE2 



1/01-1/08 



Address Inputs 



Read /Write Control Input 



Output Enable Input 



Refresh Input 



Chip Enable Inputs 



Data Inputs /Outputs 



S75R= F<r - 

OT o -4_J- 



512 



MEMORY 
ARRAY 
512x256x8 



— ee 



3 

a. n 



L-y o 00 



REFRESH 
CONTROLLER 



REFRESH 
TIMER 



(TSOP) 



01 

I 

/08 



Pin No. 



Pin Name 



A 9 



A 8 



A, 3 



R/W 



CE2 



RPIH 



10 



12 



A,2 



13 



A? 



As 



A 5 



16 



Power 



Pin No. 



18 



19 



20 



22 



23 



24 



25 



26 



27 



28 



29 



30 



31 



32 



GND 



Ground 



Pin Name 



A, 



Ao 



1/01 



1/02 



1/03 



GND 



1/04 



1/05 



1/06 



1/07 



1/08 



or 
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TC51 81 28APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 28AFTL/ATRL— 80LV, -10LV, -12LV 



FUNCTION LOGIC 



err 


CE2 




R/W 


rFTh 


A0~A16 


1/01 - 8 


CONDITION 


L 


H 


L 


H 


* 


V* 


OUT 


Read 


L 


H 


* 


L 


* 


V* 


IN 


Write 


L 


H 


H 


H 


* 


V* 


HZ 


' CE only Refresh 


H 


* 


* 


* 


L 


* 


HZ 


Auto/Self Refresh 


* 


L 


* 


* 


L 


* 


HZ 


Auto/Self Refresh 


H 




* 


* 


H 


* 


HZ 


Stand by 


* 


L 


* 


* 


H 


* 


HZ 


Stand by 



H ••• High Level Input (Vtn = 6.5V- Vih min. ) 
L ••• Low Level Input ( Vin = Vil max. ~ -1.0V) 
* - Don't care (6.5V- -1.0V) 

V* - At CET falling edge (CE2 = H) or CE2 rising edge (CET = L), all address inputs 

are " IN ", and at the other condition, the address input are " * ". 
HZ ••• High Impedance 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNITS 


NOTE 


Vin 


Input Voltage 


-1.0-7.0 


V 




Vout 


Output Voltage 


-1.0-7.0 


V 




Vod 


Power Supply Voltage 


- 1.0-7.0 


V 




Topr 


Operating Temperature 


0-70 


•c 


1 


TSTO 


Storage Temperature 


-55-150 


•c 




T SOLDER 


Soldering Temperature • Time 


260-10 


•C-sec 




Po 


Power Dissipation 


600 


mW 




taut 


Short Circuit Output Current 


50 


mA 





D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT. 


NOTE 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


2 


Vih 


Input High Voltage 


2.4 




6.5 


V 


Vil 


Input Low Voltage 


-1.0 




0.8 


V 
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D.C. ELECTRICAL CHARACTERISTICS (Vnn = 5V ± 10%. Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


NOTES 


lODO 


Operating Current 

(Average Power Supply Operating Current) 
CET, CE2, Address cycling: tR C = tRc min. 


80ns version 


- 


50 


70 


mA 


3,4 


100ns version 




40 


60 


120ns version 


- 


35 


50 


>oosi 


Standby Current, 

CET = V| H or CE2 = V| L , TJF5H = V, H 






1 


mA 






Standby Current, 

CTT = V BD -0.2V or CE2 = 0.2V, KF5h = V 0B - 0.2V 




100 


200 


/-A 






Self Refresh Current (Average Current), 
CET = V| H or CE2 = V, L , RFSH = V, L 


- 


- 


1 


mA 




l00F2 


Self Refresh Current (Average Current) 
CET = V OD -0.2V or CE2 = 0.2V, RF5R = V| L 


- 


100 


200 


?A 






Auto Refresh Current (Average Current) 
(RF5H cycling : tFC = tFC min) 






2 


mA 




'DDF4 


CE only Refresh Current (Average Current) 
(CET, CE2, Address cycling : tRC = tRC min) 


80ns version 




50 


70 


mA 


3 


100ns version 




40 


60 


120ns version 




35 


50 




Input Leakage Current 

0V S V| N S V D d, All other Inputs not under test = 0V 


-10 




10 


?A 




l0(L) 


Output Leakage Current 

Output Disable (CTT = V !H or CE2 = V| L or 5E = V| H or R/W = VnJ, 
0V £ V 0UT S V dd 


- 10 




10 


pA 






Output High Level 
Ioh = - 5mA 


2.4 






V 




Vol 


Output Low Level 
Irx = 4.2mA 






0.4 


V 





Note) In Iddsi and. Iddfi with CET=Vih(CE2=Vil), these specification limits are 
guaranteed under the condit ion o f CE2=Vih or CE2=Vil(CET=Vih or CE1=Vil). 
In IddS2 and Iddfz with CITS Vdd-0.2V(CE2S0.2V), theses specification are 
gu aran teed under the condition of CE2SVdd-0.2V or CE2S0.2V(CET£Vdd-0.2V 
or CITS 0.2V). 



CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C) 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


Cm 


Input Capacitance (A0~A16) 




5 


PF 


C|2 


Input Capacitance (CTT, CE2, OE, R/W, RTSTT) 




7 


pF 


Cio 


Input /Output Capacitance 




7 


PF 



Note) This parameter periodically sampled is not 100% tested. 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(Vpp = 5V±10%, Ta = 0-70 °C)( NOTES: 5, 6, 7, 8 ) 









30 


- 


10 


- 


12 


UNITS 


NOTES 


SYMBOL 




MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


*RC 


Random Read, Write Cycle Time 


130 


- 


160 


- 


190 


- 


ns 




tRMW 


Read Modify Write Cycle Time 


195 


- 


235 


- 


280 


- 


ns 




kE 


CE Pulse Width 


80 


10,000 


100 


10,000 


120 


10,000 


ns 


13 


tp 


CE PrechargeTime 


40 


- 


50 


- 


60 


- 


ns 




*CEA 


CE Access Time 


- 


80 


- 


100 


- 


120 


ns 




tOEA 


Of Access Time 


- 


35 


- 


40 


- 


50 


ns 






CE to Output in Low-Z 


30 


- 


30 


- 


30 


- 


ns 




toiz 


OE to Output in Low-Z 





- 





- 





- 


ns 




tWLZ 


Output Active from End of Write 





- 





- 





- 


ns 




tCHZ 


Chip Disable to Output in High-Z 





25 





30 





35 


ns 


9 


tOHZ 


BT Disable to Output in High-Z 





25 





30 





35 


ns 


9 


l WHZ 


Write Enable to Output in High-Z 





25 





30 





35 


ns 


9 


toos 


0"E Output Disable Set-Up Time 





- 





- 





- 


ns 




tODH 


OT Output Disable Hold Time 


10 


- 


10 


- 


10 


- 


ns 




tRCS 


Read Command Set-Up Time 





- 





- 





- 


ns 




tRCH 


Read Command Hold Time 





- 





- 





- 


ns 




twp 


Write Pulse Width 


60 


- 


70 


- 


85 


- 


ns 




*WCH 


Write Command Hold Time 


60 


10,000 


70 


10,000 


85 


10,000 


ns 




tCWL 


Write Command to CE Lead Time 


60 


10,000 


70 


10,000 


85 


10,000 


ns 




*DSW 


Data Set-Up Time from R/W 


30 


- 


35 


- 


45 


- 


ns 


10 


tosc 


Data Set-U p Ti me f rom CE 


30 


- 


35 


- 


45 


- 


ns 


10 


tDHW 


Data Hold Time from RAW 





- 





- 





- 


ns 


10 


<DHC 


Data Hold Time from CE 

















ns 


10 


USC 


Address Set-Up Time 















_ 


ns 


11 


tAHC 


Address Hold Time 


20 


- 


25 


- 


30 


- 


ns 


11 


*RHC 


RFSH Command Hold Time 


15 


- 


15 


- 


15 


- 


ns 




tFC 


Auto Refresh Cycle Time 


130 


- 


160 


- 


190 


- 


ns 




tRFD 


RFSTt Delay Time from CE 


40 


- 


50 


- 


60 


- 


ns 




tfAP 


RFSH Pulse Width (Auto Refresh) 


30 


8,000 


30 


8,000 


30 


8,000 


ns 


12 


tFP 


RFSH PrechargeTime 


30 




30 




30 




ns 


12 


tFAS 


RFSH Pulse Width (Self Refresh) 


8,000 




8,000 




8,000 




ns 


12 


tFRS 


CE Delay Time form RFSH 
(Self Refresh) 


160 




190 




225 




ns 


12 


Iref 


Refresh Period (512 cycle, A0-A8) 




8 




8 




8 


ms 




tT 


Transition Time (Rise and Fall) 


3 


50 


3 


50 


3 


50 


ns 




tCES 


CE2 Low Set-Up Time 


5 




5 




5 




ns 


14 


tfEH 


CE2 Low Hold Time 


S 




5 




5 




ns 


14 
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[3.3V OPERATING SPECIFICATION] 

D.C. RECOMMENDED OPERATING CONDITIONS ( V D p = 3.3V + 5%, Ta = - 70 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT. 


NOTE 


Vdd 


Power Supply Voltage 


3.135 


3 3 


3.465 


V 


2 


Vim 


Input High Voltage 


V OD -0.2V 




V DD ♦ t OV 


V 


Vil 


Input Low Voltage 


-0.5 




0.2 


V 



D.C. ELECTRICAL CHARACTERISTICS ( V DD = 3.3V + 5%, Ta = ~ 70 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


NOTES 


Idoo 


Operating Current 

(Average Power Supply Operating Current) 
SET, CE2, Address cycling: t RC = t RC min. 




15 


20 


mA 


3, 4 


l DDS2 


Standby Current 




50 


100 


/A 




'DDF2 


Self Refresh Current (Average Current) 




50 


100 








Auto Refresh Current (Average Current) 
(RFSH cycling : tFC = tFC min) 






2 


mA 






CE only Refresh Current (Average Current) 
(SET, CE2, Address cycling : tRC = tRC min) 




15 


20 


mA 


3 


' ) tU) 


Input Leakage Current 

0V £ V| N S V 00 , All other Inputs not under test = 0V 


- 10 




10 


A A 




'0(U 


Output Leakage Current 

Output Disable, 0V S V 0UT S V 00 


- 10 




10 


,A 




V H 


Output High Level 
Ioh » - ' mA 


I h= - 1mA 


2.4 






V 




l 0H = - 100/iA 


V D0 - 0.2V 






Vol 


Output Low Level 
Iol = 2.1mA * 


lot = 2. 1mA 






0.4 


V 




l 0L = 100//A 






0.2 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

( V DD = 3.3V ± 5%, Ta = 0-70 °C ) ( NOTES : 5, 6, 8 ) 



SYMBOL 


PAR&IW1PTPR 


MIN. 


MAX. 


UNITS 


NOTES 


tRC 


Random Read, Write Cycle Time 


300 




ns 




tRMW 


Read Modify Write Cycle Time 


405 




ns 




tCE 


CE Pulse Width 


200 


10,000 


ns 


13 


tp 


CE Precharge Time 


90 




ns 




tCEA 


CE Access Time 




200 


ns 




tOEA 


0~E Access Time 




80 


ns 




tCLZ 


CE to Output in Low-Z 


40 




ns 




t(3LZ 


OT to Output in Low-Z 


5 




ns 




*WLZ 


Output Active from End of Write 


S 




ns 




tCHZ 


Chip Disable to Output in High-Z 





50 


ns 


9 


<OHZ 


OT Disable to Output in High-Z 





50 


ns 


9 


tWHZ 


Write Enable to Output in High-Z 





50 


ns 


9 


tODS 


OT Output Disable Set-Up Time 







ns 




tODH 


OT Output Disable Hold Time 


10 




ns 




*RCS 


Read Command Set-Up Time 







ns 




tRCH 


Read Command Hold Time 







ns 




*WP 


n..l*& \aj£«J*L. 

write Pulse width 


1UU 




ns 




twCH 


Write Command Hold Time 


100 


10,000 


ns 




kwi. 


Write Command to CE Lead Time 


1 00 


in nnn 






<DSW 


Data Set*Up Time from R/W 


50 




ns 


i n 
1 u 


*DSC 


Data Set-Up Time from CE 


50 




ns 


1U 


tDHW 


Data Hold Time from R/W 







ns 


in 


*OHC 


Data Hold Time from CE 


U 






10 


Use 


Address Set-Up Time 







ns 


1 1 


tAHC 


Address Hold Time 


35 




ns 


1 1 


tfiHC 


RFSH Command Hold Time 


15 




ns 




tfC 


Auto Refresh Cycle Time 


300 




ns 




tRFO 


RFs~H Delay Time from CE 


on 








tFAP 


r75H~ Pulse Width (Auto Refresh) 


50 


8,000 


ns 


12 


tFP 


RFSH Precharge Time 


50 




ns 


12 


tfAS 


rFTH Pulse Width (Self Refresh) 


8,000 




ns 


12 


<FRS 


CE Delay Time formlfFsT? {Self Refresh) 


300 




ns 


12 


tREF 


Refresh Period (512 cycle, A0-A8) 




8 


rm 




tT 


Transition Time (Rise and Fall) 


3 


50 


ns 




tCES 


CE2 Low Set-Up Time 


10 




ns 


14 


4 ;eh 


CE2 Low Hold Time 


10 




ns 


14 



Timing reference Level 

Input Reference Level 1.3V/ 1.5V 

Output Reference Level 1.5V/ 1.5V 
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INPUT 



2.6V- 
0.6V- 



OUTPUT 





'-■Jiv 

-onv 










> 


L}.Jv " 

-OflV 



INPUT REFERENCE 
LEVEL 



OUTPUT REFERENCE 
LEVEL 



NOTES : 

1) Stress greater than those listed under " Absolute Maximum Ratings " may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo and IDDF4 depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of 100//S with high CEl or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements asuume frr = 5ns. 

7) Timing reference level 

Input Level : Vih = 2.6V 

Vil = 0.6V 

Input Reference Level : Vih = 2.4V 
Vil = 0.8V 

Output Reference Level: Voh= 2.2V 
Vol = 0.8V 

8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZ. tOHZ, twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CE1 rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time ( tosw or tDSC) and hold time 
(tDHW or tDHC )• 

11) All address inputs are latched at the falling edge of CE1 and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and tAHC- 

12) Two refresh ope ratio n - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE 1 = Vi h or CE2 = Vi L . 

Auto refresh : RFSH pulse width S tFAP ( max. ) 
Self refresh : RFSH pulse width S tFAS(min.) 
The timing parameter ( tFRS) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of RFSH = " L " after power-up 

13) The timings, tcE ( min. ) and tcE ( max. ), must be kept for device proper operation as follows . 



CEl 



CE2 




CET 



CE2 



V|H_ 
V|L- 

V|H_ 
V, L - 



14) The timings, tc-ES ( min. ) and tCEH ( min. ), must be kept for using CEl and CE2 at the same 
clock as follow. 



CET V|H - _ 
V IU - 



V IL - 



















<cts 



err 



CE2 



V| H _ 
V,L - 

VlH_ 







L 
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DATA RETENTION CHARACTERISTICS (Ta = ~ 70 °C ) 



SYMBOL 


PARAMETER 


MINI. 


TYP. 


MAX. 


UNIT 


Vdh 


Data Retention Supply Voltage 


3.0 




5.5 


V 






Vqh = 3.0V 




40 


100 


H A 


IdDF2 


Self Refresh Current 


V DH = 5.5V 




100 


200 


/-A 


tR 


Recovery Time 


5 






mS 



*The falling slope of Vdd must be more than 50ms in order to operate the device safely. ( 20ms/V) 

-j f=^_ 



Vdd 



Vdd 
4.5V 
Vdh 



GND 



RFSH 



GND 



CE1 



Vih-- 

VlL - 
GND - 



V,H 

CE2 V , L 
GND 



n 



A 



DATA RETENTION MODE 



0ns min. 



tR 



a Vdd - 0.2V 



CE2 a Vdd - 0.2V or CE2 S 0.2V 



S0.2V 



>RS 



L 



CET2 Vdd - 0.2V or CE1 £ 0.2V 



(Note)" OI , R/W , A0~A16= Don't care 

• IDDF1 is applied in RFSH=Vil max.. CE1=Vih min.,CE2=VlL max. 

• At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TIMING WAVEFORMS 
READ CYCLE 



A0~ A16 



l/01~l/08 




WRITE CYCLE-1 f QE Fix High ) 



A0~ A16 



R/W 



1/01—1/08 




Don't care 



Note: The device can b e operated with cycling " CE1 " (or CE2) pin only, provided that 
" CE2 " ( or "CET" ) is connected to Vih ( or Vil ) level. 
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WRITE CYC.T.F.-2 (M Clock) 



VlH - 



A0~ A16 




r HN V, L _■ 

1/01-1/08 

Lout Voh " 



: Don't care 

Note: The device can be operated with cycling "CE1" ( or CE2 ) pin only, provided that 
"CE2"(or "CET") is connected to Vih (or Vil) level. 
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READ MODIFY WRITE CYCLE 




CE ONLY REFRESH 

V IH 

CE1 ... 



CE2 



A0~ A8 



VlL - 



VlH • 



OE 



VlL - 



VlH 



VlL - 



l/01~l/08 



V H- 

VOL- 



RFSH 



VlL 



Note : A9~A16 = Don't care 





< ^ 


n — r 




: / 


1 


. kE > . 




\ 


w 


7 


. i 

/ 

*AHC 




/ 




r ADDRESS 




tODS 










tRrs 


I 




j 


k 


- A 


' 


OPEN 


J 


k 










Ifrs 




^RHC 


■ jtfp 
■*■ ► 


Irfd 


: ~7 




} 1 


s 



Don't care 



Note: The device can be operated with cycling "C1T" (or CE2) pin only, provided that 
" CE2 " ( or "CET" ) is connected to Vm ( or Vil ) level. 
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rfSh auto refresh 

VlH- 




l/01~l/08 



VOL- 



NOTE : OE, R/W, A0-A16 = Don't care 



Don't care 



SELF REFRESH 

VlH- 

CE1 

CE2 
or 

ceT 



CE2 



RF5H 



1/01-1/08 




Vql- 



OPEN 



NOTE : R/W, A0-A16 = Don't care 



3: Don't care 
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Battery Back Up applicable example 




*1 : Ceramic condenser 
*2 : Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 



This circuit does not have memory protection. Therefore, rapid turnning - off of the power supply 
must be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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OUTLINE DRAWING ( D1P32 - P - 600 ) 

Unit in mm 




Weight : 4.53 g (Typ.) 

TC518128APL-80LV 
TC518128APL-10LV 
TC518128APL-12LV 
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OUTLINE DRAWING ( SOP32 - P- 450 ) 



Unit in mm 



17 




W0.25®! 



21.1 MAX 



20.6 ±0.2 



nsi] 




Weight : 0.87 g (Typ.) 



TC518128AFL-80LV 
TC518128AFL-10LV 
TC518128AFL-12LV 



A-44 



TC51 81 28APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 28AFTL/ATRL— 80LV, -10LV, -12LV 



OUTLINE DRAWING ( SOP32 - P - 525 ) 



0.775 ttp 



em 



17 




mrm 

°- 3±01 m nm 



16 



Unit in mm 



21.1 MAX 



20.610.2 








in 
— d 






+i 
*t 


MAX 


TjrTnrnTTiTnTTr^^ 


o3 


CO 


1 h|o.i| 




0.19 ±0.1 






Weight : 1.10 g (Typ.) 

TC518128AFWL-80LV 
TC518128AFWL-10LV 
TC518128AFWL-12LV 
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OUTLINE DRAWING (TSOP32 -P-0820 ) 



1 a 

cn 



cn 
cn 
CD 
cn 
cn 
cn 
cn 
cm 
cn 



16 



o 



18.4+0.2 



20.0±0.2 



Unit in mm 



32 



TENTATIVE 



ID 
O 



17 



3*. 




0.5±0.1 



Weight : 0.36 g (Typ.) 

TC518128AFTL-80LV 
TC518128AFTL-10LV 
TC518128AFTL-12LV 
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OUTLINE DRAWING ( TSOP32 - P - 0820A ) 

Unit in mm 



TENTATIVE 




0.5±0.1 



Weight : 0.36 g (Typ.) 

TC518128ATRL-80LV 
TC518128ATRL-10LV 
TC518128ATRL-12LV 
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X 8 BIT CMOS PSEUDO STATIC RAM 



131,072 WORDS 
DESCRIPTION 

The TC518129A Family is a 1M bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518129A Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capac ity .hi gh speed and low power features. The feature includes 
single power supply of 5V±10%. The RFSH input allows two types of refresh operation - auto refresh 

and self refresh. The TC518129A Family has a static RAM-like write functionality where input data is 
written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

CS standby mode being adopted in the TC518129A Family, CE2 pin in the TC518128A Family is 
changed to CS pin. This is packaged in a 32 pin standard 0.6 inch and 0.3 inch width plastics DIP 
and small-out line plastic flat package and a 32 pin plastic thin small - out - line package ( forward, 
reverse type). 

FEATURES 

• Organization: 1M bit ( 131,072 word X 8bit ) 

• Fast Access Time and Low Power Dissipation 

• Single Power Supply : 5V±10% 

• Auto refresh is capable by internal counter. 

• Self refresh is capable by internal timer. 





TC518129A Family 


-80 


-10 


- 12 


tcEA CE Access Time 


80ns 


100ns 


120ns 


toEA OE Access Time 


35ns 


40ns 


50ns 


tRc Cycle Time 


130ns 


160ns 


190ns 


Power Dissipation 


385mW 


330mW 


275mW 


Self Refresh Current 


1mA/200//A ( L version) 



• All inputs and outputs : TTL compatible 

• 512 refresh cycle /8ms 

• Auto refresh power down function 

• Pin Compatible : 1M SRAM (JEDEC) 

• Logic Compatible : SRAM R/W Pin 

• Logic Compatible : SRAM R/W Pin 



Package: TC518129AP / APL 
TC518129AF/AFL 
TC518129ASP/ASPL 
TC518129AFW/AFWL 
TC518129AFTL 
TC518129ATRL 



DIP32-P-600 

SOP32-P-450 

DEP32-P-300B 

SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 



PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 



A16C 2 
A14C 3 
A12C 4 
A7C 5 
A6C 6 
A5C i 
A4C i 



A3 c 9 
A2C 10 
Alt 11 
A0C 12 



1/01 c 
1/02 c 
1/03 c 
CNOC 



32 J V„o 
31 3 AYS 
30 1 CS 
29 J H/W 
28 >A13 
27 JAB 
26 3 A9 
25 3 AH 
24 3 OE 
23 3 A10 
22 3?F 
21 3 1/08 
20 3 1/07 
19 3 |/06 
18 3 1/05 
17 3 1/04 



1 | O 



A16-9 Q 



Vdd 



GND 



COLUMN 
ADDRESS 
BUFFER (8) 



TC5l8129AFTL(Forward) 



32s 


O 










17 = 







A8-0 



el 



ROW 
ADDRESS 
BUFFER (9) 



TC518129ATRL(Reverse) 



TC518129APL/AFL/ASPL/AFWL 



PIN NAMES 



REFRESH 
COUNTER(9) 



COLUMN 
DECODER 



SENSE AMP. 
I/O GATE 



A0~A16 


Address Inputs 


R/W 


Read /Write Control Input 


OT 


Output Enable Input 


RFSH 


Refresh Input 


CE 


Chip Enable Inputs 


CS 


Chip Select Inputs 


1/01-1/08 


Data Inputs /Outputs 


Vdd 


Power 


GND 


Ground 



CEo* 
CS 



CLOCK 
GENERATOR 



RFSRo- 
OT o- 



512 



1256,81 



MEMORY 
ARRAY 
512x256x8 



— DC 



8- W 

UJ 

I— u- 

<=> 

O m 



(TSOP) 



R/Wo- 



r 



REFRESH 
CONTROLLER 



REFRESH 
TIMER 



L/01 
1/08 



Pin No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


Pin Name 


An 


A 9 




A 13 


R/W 


CS 


Ais 


Vdd 


RFSH 


A16 


A, 4 


A )2 


A 7 


A 6 


A 5 


A4 


Pin No. 


17 


18 


re 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


Pin Name 


A 3 


A 2 


A, 


Ao 


1/01 


1/02 


1/03 


GND 


1/04 


1/05 


1/06 


1/07 


1/08 




Aio 
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FUNCTION LOGIC 



CT 


CS 


OE 


R/W 


RFSH 


AO- A16 


1/01 — 8 


CONDITION 


L 


H 


L 


H 




V* 


OUT 


Read 


L 


H 


* 


L 




V* 


IN 


Write 


L . 


H 


H 


H 


* 


V* 


HZ 


CT only Refresh 


L 


L 






* 




HZ 


CS standby 


H 








L 


* 


HZ 


Auto/Self Refresh 


H 


* 


* 


* 


H 


* 


HZ 


Stand by 



H - High Level Input ( Vin = 6.5V ~ Vih min. ) 

L ••• Low Level Input (Vin = Vil max. 1.0V) 

* - Don't care ( 6.5V ~ - 1.0V ) 

V* - At CE falling edge, all address inputs are " IN ", and at the other condition, the 

address input are " * ". 
HZ — High Impedance 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNITS 


NOTE 


Vin 


Input Voltage 


- 1.0-7.0 


V 




Vout 


Output Voltage 


- 1.0-7.0 


V 




Vdd 


Power Supply Voltage 


- 1.0-7.0 


V 




TOPR 


Operating Temperature 


0-70 


°C 


1 


T STG 


Storage Temperature 


-55-150 


°C 




TsOLDER 


Soldering Temperature • Time 


260-10 


•C-sec 




PD 


Power Dissipation 


600 


mW 




'OUT 


Short Circuit Output Current 


50 


mA 





D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0-70 °C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT. 


NOTE 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


2 


Vih 


Input High Voltage 


2.4 




6.5 


V 


Vil 


Input Low Voltage 


-1.0 




0.8 


V 
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D.C. ELECTRICAL CHARACTERISTICS ( Vnn = 5V ± 10%, Ta = ~ 70 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


NOTES 


Iddo 


Operating Current 

(Average Power Supply Operating Current) 
CE, Address cycling: tRc = tnc min. 


80ns version 


- 


50 


70 


mA 


3,4 


100ns version 




40 


60 


120ns version 


— 


35 


50 


>ODS1 


Standby Current 
Cf = V IH 

RRH = V| H 


Normal version 


_ 


_ 


2 


mA 




L version 


- 


_ 


1 


IDDS2 


Standby Current 
Cl = V D0 - 0.2V 
RFSTT = V DD - 0.2V 


Normal version 


- 


- 


1 


mA 




L version 


- 


100 


200 


uA 


'ddfi 


Self Refresh Current (Average Current) 

CT=V, H 

RFSH = V 1L 


Normal version 






2 


mA 




L version 






1 




Self Refresh Current (Average Current) 
CT = V DD - 0.2V 
RFSH = 0.2V 


Normal version 






1 


mA 




L version 


- 


100 


200 


^A 


Iddf3 


Auto Refresh Current (Average Current) 
(RFSH cycling : tFC = tFC min) 






2 






bOM 


CE only Refresh Current (Average Current) 
(CE, Address cycling : tRC = tRC min) 


80ns version 




50 


70 


mA 


3 


100ns version 


- 


40 


60 


120ns version 




35 


50 


'KL) 


Input Leakage Current 

OV S V| N S V DD , All other Inputs not under test = OV 


-10 




10 


i"A 




lo(L) 


Output Leakage Current 

Output Disable (CE = V| H or OE = V, H or R/W = V||J, 
OV £ VoutS V do 


- 10 




10 


MA 




V H 


Output High Level 
I h = - 5mA 


2.4 






V 




Vol 


Output Low Level 
lot » 4.2mA 






0.4 


V 





CAPACITANCE (V D d = 5V, f = 1MHz, Ta = 25 °C) 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


Qi 


Input Capacitance (A0~A16) 




5 


pf 


C|2 


Input Capacitance (CE, CS,OT,R/W, FTRH) 




7 


pF 


ClO 


Input/Output Capacitance 




7 


pF 



Note) This parameter periodically sampled is not 100% tested. 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(V DD = 5V+10%, Ta= 0-70 °C)( NOTES: 5, 6, 7, 8) 



SYMBOL 


PARAMETER 


-80 


-10 


-12 


UNITS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tRC 


Random Read, Write Cycle Time 


130 




160 


_ 


190 


_ 


ns 




tRMW 


Read Modify Write Cycle Time 


195 




235 




280 




ns 




*CE 


CE Pulse Width 


80 


10,000 


100 


10,000 


120 


10,000 


ns 




tp 


CE PrechargeTime 


40 


_ 


50 


_ 


60 


_ 


ns 




tCEA 


CE Access Time 


_ 


80 


_ 


100 




120 


ns 




*OEA 


0"E Access Time 


_ 


35 




40 




50 


ns 




kiz 


CE to Output in Low-Z 


30 




30 


_ 


30 




ns 




tOLZ 


OE to Output in Low-Z 





_ 





_ 





_ 


ns 




tWLZ 


Output Active from End of Write 










_ 





_ 


ns 




tfJHZ 


Chip Disable to Output in High-Z 





25 





30 





35 


ns 


9 


tOHZ 


0"E Disable to Output in High-Z 





25 





30 





35 


ns 


9 


twHZ 


Write Enable to Output in High-Z 





25 





30 





35 


ns 


9 


toos 


OT Output Disable Set-Up Time 





_ 





_ 





_ 


ns 




tODH 


QE Output Disable Hold Time 


10 


_ 


10 


_ 


10 


_ 


ns 




4 RCS 


Read Command Set-UpTime 










_ 





_ 


ns 




tRCH 


Read Command Hold Time 





_ 










_ 


ns 




tcss 


Chip Select Set-Up Time 





_ 










_ 


ns 




<CSH 


Chip Select Hold Time 


20 




25 


_ 


30 




ns 




twp 


Write Pulse Width 


60 


_ 


70 


_ 


85 


_ 


ns 




twCH 


Write Command Hold Time 


60 


10,000 


70 


10,000 


85 


10,000 


ns 




tcWL 


Write Command to CT Lead Time 


60 


10,000 


70 


10,000 


85 


10.000 


ns 




tosw 


Data Set-Up Time from R/W 


30 


- 


35 


_ 


45 


_ 


ns 


10 


tDSC 


Data Set-Up Time from CE 


30 


_ 


35 


_ 


45 


_ 


ns 


10 


*OHW 


Data Hold Time from R/W 





- 





- 





- 


ns 


10 


tDHC 


Data Hold Time from CE 

















ns 


10 


^ASC 


Address Set-Up Time 

















ns 


1 1 


^AHC 


Address Hold Time 


20 




25 




30 




ns 


1 1 


^RHC 


RFSH Command Hold Time 


15 




15 




15 








tFC 


Auto Refresh Cycle Time 


130 




160 




190 




ns 




<RFD 


RFSH Delay Time from CE 


40 




50 




60 




ns 




tfAP 


RFSH Pulse Width (Auto Refresh) 


30 


8,000 


30 


8,000 


30 


8,000 


ns 


12 


tFP 


RFSH Precharge Time 


30 




30 




30 




ns 


12 


*FAS 


RF5H Pulse Width (Self Refresh) 


8,000 




8,000 




8,000 




ns 


12 


*FRS 


Cf Delay Time form RFSH 
(Self Refresh) 


160 




190 




225 




ns 


12 


*RSF 


Refresh Period (512 cycle, A0~A8) 




8 




8 




8 


ms 




tT 


Transition Time (Rise and Fall) 


3 


50 


3 


50 


3 


50 


ns 
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NOTES : 



1) Stress greater than those listed under " Absolute Maximum Ratings " may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) IDDO and IddF4 depends on cycle rate. 

4) J-DDO depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOO^s with high CE is required after power-up, before proper device operation 
is achieved. 

6) AC measurements asuume tx = 5ns. 

7) Timing reference level 

Input Level : Vih = 2.6V 

Vil = 0.6V 

Input Reference Level : Vih = 2.4V 
Vil = 0.8V 

Output Reference Level: Voh— 2.2V 
Vol = 0.8V 



INPUT 



2.6V- 
0.6V- 



OUTPUT 





-5.4V 
-0BV 










X 


-MY 



INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 



8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZ. tOHZ. twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the 
input data must be valid during set-up time ( tDSW or tDSC) and told time (tDHW or tDHC )• 

11) All address inputs are latched at the falling edge of CE. Therefore the all address inputs must be 
valid during tASC and tAHC- 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vih. 

Auto refresh : RFSH pulse width S tFAP ( max. ) 
Self refresh : RFSH pulse width tFAS ( min. ) 
The timing parameter (tFRS) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of RFSH = " L " after power-up 
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WRITE CYCLE-1 (OB" Fix High) 
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READ MODIFY WRITE CYCLE 




Vih - 

r N V lt _- 

1/01-1/08 

Voh- 



-OUT 



VOL- 



RFSH 



. V, H -" 

v.. - 



4 »"M I 14 » — : 

data-in" ^ ^~ 




CE ONLY REFRESH 



AO- A8 ViL J 



R/W 



1/01-1/08 




NOTE : A9- A16 = Don't care, 



Don't care 
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RFSH auto refresh 



_ V IH - 
CE Vn _ 



tRFD 



RFSH 



1/01-1/08 



V|L -_ 
V 0H - 



tFP 



Vol 



NOTE : CS, OT, R/W, A0-A16 = Don't care 



SELF REFRESH 



tFC 



tFAP 



OPEN 



v 



tFP 



CE 



Vn _ 



tRFD 



tFP 



tFAS 



tRHC. 



1/01-1/08 



V 0H - 

Vol -~ 



OPEN 



NOTE : CS, OE, R/W, A0-A16 = Don't care 
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Weight : 4.53 g (Typ.) 

TC518129AP-80, TC518129APL-80 
TC518129AP-10, TC518129APL-10 
TC518129AP-12, TC518129APL-12 
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OUTLINE DRAWING ( DIP32 - P - 300 ) 

Unit in mm 




Weight : 2.36 g (Typ.) 

TC518129ASP-80, TC518129ASPL-80 
TC5181Z9ASP-10, TC518129ASPL-10 
TC518129ASP-12, TC518129ASPL-12 
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OUTLINE DRAWING ( SOP32 - P -450 ) 



Unit in mm 



gHHHHBHHHHHHHHH 



17 




21.1 MAX 



20.6 ±0.2 



En 




Weight : 0.87 g (Typ.) 

TC518129AF-80, TC518129AFL-80 
TC518129AF-10, TC518129AFL-10 
TC518129AF-12, TC518129AFL-12 
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OUTLINE DRAWING ( SOP32 - P- 525 ) 



Unit in mm 



a a a a b a a b a a b a a a a 



17 




0.775 typ 



16 



21.1 MAX 



20.6 + 0.2 






(N 


foTLrnTDinm 








5 


CO 


' I-I0.1l 


0.19 + 0.1 






Weight : 1.10 g (Typ.) 

TC518129AFW-80, TC518129AFWL-80 
TC518129AFW-10, TC518129AFWL-10 
TC518129AFW-12, TC518129AFWL-12 
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OUTLINE DRAWING ( TSOP32 - P - 0820 ) 

Unit in mm 



TENTATIVE 



16 




0.5±0.1 



Weight : 0.36 g (Typ.) 

TC518129AFTL-80 
TC518129AFTL-10 
TC518129AFTL-12 



A-62 



TC518129AP/ASP/AF/AFW-80, -10,-12 
TC51 81 29APL/ASPL/AFL/AFWL— 80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 



OUTLINE DRAWING ( TSOP32 - P - 0820A ) 

Unit in mm 



TENTATIVE 




0.5±0.1 



Weight : 0.36 g (Typ.) 

TC518129ATRL-80 
TC518129ATRL-10 
TC518129ATRL-12 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM PRELIMINARY 

DESCRIPTION 

The TC518129A-LV Family is a 1M bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518129A-LV Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity, high speed and low power features. The feature includes 
single power supply of 3.135V-5.5V The RFSH input allows two types of refresh operation - auto 
refresh and self refresh. The TC518129A-LV Family has a static RAM-like write functionality where 
input data is written into the memory cell at the rising edge of R/W, which allows easy interfacing 
with microprocessor. 

CS standby mode being adopted in the TC518129A-LV Family, CE2 pin in the TC518128A Family is 
changed to CS pin. This is packaged in a 32 pin standard 0.6 inch width plastics DIP, small-out 
line plastic flat package and plastic thin small-out-line package (forward, reverse type). 

FEATURES 

• Self refresh is capable by internal timer. 

• All inputs and outputs: TTL compatible 

• CS standby cycle is capable 

• 512 refresh cycle/8ms 

• Auto refresh power down function 

• Logic Compatible: SRAM R/W Pin 



• Organization: 1M bit (131,072 wordxSbit) 

• Flas.t Access Time and Low Power Dissipation 

• Low Voltage Function: 3.135V-5.5V 

• Data Retention Supply Voltage: 3.0V-5.5V 

• Auto refresh is capable by internal counter. 





TC518129A-LV Family 


-80 


- 10 


- 12 


1 cea CE Access Time 


80ns 


100ns 


120ns 


toEAOE Access Time 


35ns 


40ns 


50ns 


Irc Cycle Time 


130ns 


160ns 


190ns 


Power Dissipation 


385mW 


330mW 


275mW 


Self Refresh Current 


5.5V 


200//A | 


3.0V 


100,, A 



• Package: TC518129APL 
TC518129AFL 
TC518129AFWL 
TC518129AFTL 
TC518129ATRL 



DIP32-P-600 

SOP32-P-450 

SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 



PIN CONNECTION (TOP VIEW) 



RFSHC I 



Aiec 

A14C 
A12C 
A7C 
A6C 
A5t 
A4C 
A3 C 
A2 C 
A1C 
AOC 
1/01 E 

1/02 r 
1/03 C 
CNDt 



32 3 v „ 
31 JaTS 
30 3CS 
29 3 R/W 
28 3 A13 
27 'A8 
26 3 A9 
25 = All 
24 3 0E 
23 1»10 
22 3?J 
21 3 1/08 
20 3 1/07 
19 3 1/06 
18 3 1/05 
17 J 1/04 



TC518129AFTl(ForVMid) 



BLOCK DIAGRAM 

V 0D GND 
I I 



r-\ COLUMN 
A16-9 8, ADDRESS 

W BUFFER (8) 



32g 
17 



A8-0 



el 



ROW 
ADDRESS 
BUFFER (9) \\ 



TC518129APL/AFl/AfWL 



PIN NAMES 



TC5 1 8129ATRL1 Reverse) 



REFRESH 
COUNTER! 9) 



COLUMN 
DECODER 



T 8 



A0~A16 


Address Inputs 


R/W 


Read /Write Control Input 


5T 


Output Enable Input 


RFlH 


Refresh Input 


Se- 


Chip Enable Inputs 


es 


Chip Select Inputs 


1/01-1/08 


Data Inputs /Outputs 


V D0 


Power 


GND 


Ground 



CEo* 
CS 

RTJffo- 
51 o- 



CLOCK 
GENERATOR 



512 



SENSE AMP, 
I/O GATE 



MEMORY 
ARRAY 
512x256x8 



3„ 
a. oo 
Z — 



3 = 

a co 



4> 



3 

Q. ^ 
H CO 

S« 

<u. 
t- u. 
<=> 
O CO 



(TSOP) 



R/Wo- 



o 

D- 



r 



REFRESH 
CONTROLLER 



REFRESH 
TIMER 



,1/01 
1/08 



Pin No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


Pin Name 


An 


A 9 


A 8 


A» 


R/W 


CS 


Ais 


Vdd 




A, 6 


Am 


A 12 


A? 


At 


A 5 


A4 


Pin No. 


17 


18 


re 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


Pin Name 


A 3 


Aj 


A, 


A 


1/01 


I/02 


1/03 


GND 


I/04 


1/05 


1/06 


1/07 


1/08 


CE 


Aio 


CE 
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FUNCTION LOGIC 



CE 


CS 


m 


R/W 


rF5h 


A0-A16 


1/01 ~ 8 


CONDITION 


L 


H 


L 


H 


* 


V* 


OUT 


Read 


L 


H 


* 


L 




V* 


IN 


Write 


I 


H 


H 


H 


* 


V* 


HZ 


C"E only Refresh 


L 


L 










HZ 


CS standby 


H 




* 


* 


L 


* 


HZ 


Auto/Self Refresh 


H 


* 


* 


* 


H 


* 


HZ 


Stand by 



H - High Level Input (Vin = 6.5V ~ Vih min. ) 
L — Low Level Input (Vin = Vil max. ~ -1.0V) 
* - Don't care ( 6.5V 1.0V) 

V* - At CE falling edge, all address inputs are "IN", and at the other condition, the 

address input are " * ". 
HZ ••• High Impedance 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNITS 


NOTE 


Vin 


Input Voltage 


-1.0-7.0 


V 




VouT 


Output Voltage 


-1.0-7.0 


V 




Vdd 


Power Supply Voltage 


- 1.0-7.0 


V 




Topr 


Operating Temperature 


0-70 


•c 


1 


T STC 


Storage Temperature 


-55-150 


•c 




TSOLDER 


Soldering Temperature • Time 


260-10 


•C-sec 




P D 


Power Dissipation 


600 , 


mW 




'OUT 


Short Circuit Output Current 


50 


mA 





D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT. 


NOTE 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


2 


Vih 


Input High Voltage 


2.4 




6.5 


V 


Vil 


Input Low Voltage 


-1.0 




0.8 


V 
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D.C. ELECTRICAL CHARACTERISTICS (V DD = 5V ± 1 0% , Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


NOTE 


looo 


Operating Current 

(Average Power Supply Operating Current) 
CE, Address cycling: t R c = t R c min. 


80ns version 


- 


50 


70 


mA 


3,4 


100ns version 




40 


60 


120ns version 


- 


35 


50 




Standby Current 

CE = V IH , SF5H b V| H 






1 


mA 




>DDS2 


Standby Current 

CT = V DB - 0.2V, RF5H = V DD - 0.2V 




100 


200 


^A 




'ODFI 


Self Refresh Current (Average Current) 
CE =V, H , RFSH = V| L 


- 


- 


1 


mA 




hOF2 


Self Refresh Current (Average Current) 
CE = V DD - 0.2V, RFSH = 0.2V 


- 


100 


200 






'DDF3 


Auto Refresh Current (Average Current) 
(RFSH cycling : tFC = tFC min) 






2 


mA 




IpDFH 


CE only Refresh Current (Average Current) 
(CE, Address cycling : tRC = tRC min) 


80ns version 




50 


70 


mA 


3 


100ns version 




40 


60 


120ns version 


- 


35 


50 


'l(L) 


Input Leakage Current 

0V S Vin S V D0 , All other Inputs not under test = 0V 


-10 




10 


*A 




'o (I) 


Output Leakage Current 

Output Disable (ET = V| H or SE = V w or R/W = ViJ, 
OVS V 0UT S V DD 


-10 




10 


/■A 




V H 


Output High Level 
'oh = - 5mA 


2.4 






V 




Vol 


Output Low Level 
Iql - 4.2mA 






0.4 


V 





CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C) 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


Cm 


Input Capacitance (A0-A16) 




5 


PF 


C|2 


Input Capacitance ( CE, CS,C>E, RAV, RFlR) 




7 


PF 




Input /Output Capacitance 




7 


pF 



Note) This parameter periodically sampled is not 100% tested. 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(V DD = 5V±10%, Ta= 0-70 °C)( NOTES: 5, 6, 7, 8) 







-80 


- 


10 


- 


12 


UNITS 


NOTES 


SYMBOL 


PARAMETER 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tRC 


Random Read, Write Cycle Time 


130 


_ 


160 


- 


190 


- 


ns 




^RWIW 


Read Mod i fy Write Cycl e Ti me 


19S 




235 


_ 


280 


- 


ns 




kE 


CE Pulse Width 


80 


10,000 


100 


10,000 


120 


10,000 


ns 




tp 


CE Precharge Time 


40 


_ 


50 


- 


60 


- 


ns 




t CEA 


CE Access Time 




80 


- 


100 


- 


120 


ns 




toEA 


OE Access Time 


_ 


35 


- 


40 


- 


50 


ns 




klZ 


CE to Output in Low-Z 


30 


_ 


30 


- 


30 


- 


ns 




toiZ 


ST to Output in Low-Z 










- 





- 


ns 




twLZ 


Output Active from End of Write 










- 





- 


ns 




tCHZ 


Chip Disable to Output in High-Z 





25 





30 





35 


ns 


9 


tOHZ 


Of Disable to Output in High-Z 





25 





30 





35 


ns 


9 


twriz 


Write Enable to Output in High-Z 





25 





30 





35 


ns 


9 


tODS 


OT Output Disable Set-Up Time 










- 





- 


ns 




t0DH 


OT Output Disable Hold Time 


10 


_ 


10 


- 


10 


- 


ns 




tRCS 


Read Command Set-Up Time 





_ 





- 





- 


ns 




<RCH 


Read Command Hold Time 





_ 





- 





- 


ns 




tcss 


Chip Select Set-Up Time 










- 





- 


ns 




kSH 


Chip Select Hold Time 


20 


_ 


25 


- 


30 


- 


ns 




twp 


Write Pulse Width 


60 


_ 


70 


- 


85 


- 


ns 




twCH 


Write Command Hold Time 


60 


10,000 


70 


10,000 


85 


10,000 


ns 




tCWL 


Write Command to CE Lead Time 


60 


10,000 


70 


10,000 


85 


10,000 


ns 




^DSW 


Data Set-Up Time from R/W 


30 


_ 


35 


- 


45 


- 


ns 


10 


tosc 


Data Set-Up Time from CE 


30 




35 


- 


45 


- 


ns 


10 


tDHW 


Data Hold Time from R/W 





- 





- 





- 


ns 


10 


tDHC 


Data Hold Time from C"E 


o 







- 





- 


ns 


10 


^ASC 


Address Set-Up Time 


o 














ns 


11 


^AHC 


Address Hold Time 


20 




25 




30 


_ 


ns 


11 


tRHC 


RFSH Command Hold Time 


15 




15 




15 


- 


ns 




tFC 


Auto Refresh Cycle Time 


130 




160 




190 




ns 




tRFD 


RFSH Delay Time from CE 


40 




50 




60 




ns 




tFAP 


RFSH Pulse Width (Auto Refresh) 


30 


8,000 


30 


8,000 


30 


8,000 


ns 


12 


tfP 


RFSH Precharge Time 


30 




30 




30 




ns 


12 


*FAS 


RFSH Pulse Width (Self Refresh) 


8,000 




8,000 




8,000 




ns 


12 


*FRS 


CE Delay Time form RFSH 
(Self Refresh) 


160 




190 




225 




ns 


12 


tREF 


Refresh Period (512 cycle, A0-A8) 




8 




8 




8 


ms 




tT 


Transition Time (Rise and Fall) 


3 


50 


3 


50 


I 3 


50 


ns 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



[3.3V OPERATING SPECIFICATION] 

D.C. RECOMMENDED OPERATING CONDITIONS (Vnn = 3.3V ±5%, Ta = ~ 70 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT. 


NOTE 


V 0D 


Power Supply Voltage 


3.135 


3.3 


3.465 


V 


2 


V| H 


Input High Voltage 


V OD -0.2V 




V 0D + l.OV 


V 


VlL 


Input Low Voltage 


-0.5 




0.2 


V 



D.C. ELECTRICAL CHARACTERISTICS ( Vr^ = 3.3V + 5%,Ta = ~ 70 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


NOTES 


Iddo 


Operating Current 

(Average Power Supply Operating Current) 
Cl Address cycling: t RC = t RC min. 




15 


20 


mA 


3, 4 


'DDS2 


Standby Current 




50 


100 


/'A 




'OOF2 


Self Refresh Current (Average Current) 




50 


100 


,,A 




'0DF3 


Auto Refresh Current (Average Current) 
(RFSH cycling : tFC = tFC min) 






2 


mA 




'DOF4 


CE only Refresh Current (Average Current) 
(Cf Address cycling : tRC = tRC min) 




15 


20 


mA 


3 


'l(L) 


Input Leakage Current 

0V S V| N S V DD , All other Inputs not under test > 0V 


- 10 




10 


„A 




'OIL) 


Output Leakage Current 

Output Disable, 0V £ V 0UT S V D0 


-10 




10 


^A 




V H 


Output High Level 
Ioh » - 1mA 


k>H= - 1mA 


2.4 






V 




I h= - 100^A 


V DD - 0.2V 






Vol 


Output Low Level 
Iql = 2. 1mA 


Iol ■ 2. t mA 






0.4 


V 




Iql- '00,,A 






0.2 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



ELECTRICAL CHARACTERISTICS AND RECOMMENDED A C OPERATING CONDITIONS 

(V DD = 3.3V ±5%, Ta= 0~70 °C )( NOTES : 5, 6, 8) 





PARAMETER 


MIN. 


MAX. 


UNITS 


NOTES 


tRC 


Random Read, Write Cycle Time 


300 


_ 


ns 




tRMW 


Read Modify Write Cycle Time 


405 


_ 


tn 




KE 


CE Pulse Width 


200 


10,000 


ns 




1 P 


CE PrecharqeTime 


90 


_ 


ns 




1... 
KEA 


CE Access Time 


_ 


200 


ns 




K)EA 


OE Access Time 




80 


ns 




ku 


f*P tn Outnut in Low-Z 

vU LfJU till LW1» » 


40 


_ 


ns 




toiz 


OC tn Outnut in 1 ow-7 


S 




ns 




twu 


Output Active from End of Write 


5 


_ 


ns 




tCHZ 


Thin nicaht* tn Outnut in Htoh-Z 





50 


ns 


9 


*OHZ 


r\c nicahlo in Outnut in Hiah-Z 





50 


ns 


9 


*WHZ 


\A/rii» Fnahlt* tn Outnut in Hiah-Z 





50 


ns 


9 


*ODS 


OP Outnut Ditahle 5et-Uo Time 







ns 






Qg Output Disable Hold Time 


10 




ns 




tRCS 


Read Command Set- Up Time 





_ 


ns 




*RCH 


Read Command Hold Time 





_ 


ns 




twP 


Write Pulse Width 


100 


- 


ns 




twCH 


Write Command Hold Time 


100 


10,000 


ns 




tCWL 


Write Command to CE Lead Time 


100 


10,000 


ns 




*DSW 


Data Set-Up Time from R/W 


50 




ns 


10 


toSC 


Data Set-Up Time from CE 


50 




ns 


10 


tDHW 


Data Hold Time from R/W 





_ 


ns 


10 


*DHC 


Data Hold Time from CE 







ns 


10 


Use 


ArtHrAct ^Pt*Un Time 





_ 


ns 


11 


tAHC 




35 




ns 


11 




BF5R Command Hold Time 


15 


_ 


ns 




tFC 


Auto Refresh Cycle Time 


300 




ns 




tRFO 


IBH Delay Time from CE 


90 




ns 




tfAP 


SF5R Pulse Width (Auto Refresh) 


50 


8,000 


ns 


12 


tFP 


RFSH Precharge Time 


50 




ns 


12 


*FAS 


R75H Pulse Width (Self Refresh) 


8.000 




ns 


12 


tFRS 


CE Delay Time form RFSH (Self Refresh) 


300 




ns 


12 


■<REF 


Refresh Period (5 1 2 cycle. A0-A8) 




8 


ms 




«T 




3 


50 


ns 





Timing reference Level 

Input Reference Level : 1.5V/ 1.5V 
Output Reference Level : 1.5V/ 1.5V 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



NOTES : 



1) Stress greater than those listed under " Absolute Maximum Ratings " may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo and IddF4 depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of 100//S with high CE is required after power-up, before proper device operation 
is achieved. 

6) AC measurements asuume frr = 5ns. 

7) Timing reference level 
Input Level 



Input Reference Level 



Vm = 2.6V 
Vil = 0.6V 
Vih = 2.4V 

Vil = 0.8V 

Output Reference Level: Voh= 2.2V 
Vol = 0.8V 



INPUT 



2.6V 
0.6V 



OUTPUT 



2.4V 

H.BY 



X 



■0,8V 



INPUT REFERENCE 
LEVEL 



OUTPUT REFERENCE 
LEVEL 



8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tCHZ, toHZ. tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the 
input data must be valid during set-up time ( tDSW or tDSC) and hold time (tDHW or tDHC )• 

11) All address inputs are latched at the falling edge of CE. Therefore the all address inputs must be 
valid during tASC and tAHC. 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vm. 

Auto refresh : RFSH pulse width £ tpAP ( max. ) 
Self refresh : RFSH pulse width tFAS(min. ) 
The timing parameter (tFRs) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of RFSH = " L " after power-up 
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TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



DATA RETENTION CHARACTERISTICS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdh 


Data Retention Supply Voltage 


3.0 




5.5 


V 


>DDF2 


Self Refresh Current 


V DH = 3.0V 




40 


100 


,A 


V DH = 5.5V 




100 


200 


*A 




Recovery Time 


5 






mS 



*The falling slope of Vdd must be more than 50ms in order to operate the device safely. ( 20ms/V) 



Vdd 



Vdd _ 
4.5V _ 
Vdh -. 



* 



GND 



VlH 



DATA RETENTION MODE 



RFSH 



0ns min. 



tR 



S0.2V 



CE 



V| H - 
VlL 

GND 



n 



a V DD - 0.2V 



(Note)- CS, UE,R/W,A0~A16 = Don't care 

° IDDF1 is applied in RFSH = VlL max.>Cl!=ViH min. 

° At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 



TIMING WAVEFORMS 
READ CYCLE 

M iac 




WRITE CYCLE-1 ( OE Fix High ) 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 8129AFTL/ATRL— 80LV, -10LV, -12LV 



"WRITE CYCLE - 2 (UB Clock) 




WRITE CYCLE -3 ( OE Fix Low) 




: Don't care 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



READ MODIFY WRITE CYCLE 




CE ONLY REFRESH 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 

RFgH auto refresh 



RFSH , 



flJ 



tfC 



tFF- 



tFC 



tFAP 



tFP 



1/01-1/08 V ° H _ 



Vol - 

NOTE : CS, OE, R/W, A0-A16 = Don't care 



OPEN 



SELF REFRESH 



CE 



KF5H 



J 



t«FO 



tFP 



VlL 



tfA! 






■s „— 


fi J 



1/01-1/08 



Voh - 



Vol - 

NOTE : C5, OT, R/W, A0~A16 = Don't care 



OPEN 



_t£BS_ 



tRHC 



CS STANDBY MODE 




1/01-1/08 



Voh 



Vol - 

NOTE : Of, RAW, A0-A16 = Don't care 



OPEN 



: Don't care 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



Battery Back Up applicable example 




*1 : Ceramic condenser 
*2 : Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 



This circuit does not have memory protection. Therefore, rapid turnning - off of the power supply 
must be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
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OUTLINE DRAWING ( DIP32 - P - 600 ) 

Unit in mm 




Weight : 4.53 g (Typ.) 

TC518129APL-80LV 
TC518129APL-10LV 
TC518129APL-12LV 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, - 1 0LV, - 1 2LV 



OUTLINE DRAWING ( SOP32 - P -450 ) 



Unit in mm 



liiMli££JLiEii£I 




J* 



21.1 MAX 



20.6 + 0.2 




Weight : 0.87 g (Typ.) 



TC518129AFL-80LV 
TC518129AFL-10LV 
TC518129AFL-12LV 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



OUTLINE DRAWING ( SOP32 - P - 525 ) 



Unit in mm 



17 




0.775 tw 



BTBTBTBi: 



16 



21.1 MAX 



20.6 ±0.2 



WlJTtHDr^^ 



iO/H 




I 0.8 + 0.2 



Weight : 1.10 g (Typ.) 

TC518129AFWL-80LV 
TC518129AFWL-10LV 
TC518129AFWL-12LV 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



OUTLINE DRAWING ( TSOP32 - P - 0820 ) 

Unit in mm 



TENTATIVE 




0.5±0.1 



Weight : 0.36 g (Typ.) 

TC518129AFTL-80LV 
TC518129AFTL-10LV 
TC518129AFTL-12LV 
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TC51 81 29APL/AFL/AFWL— 80LV, -10LV, -12LV 
TC51 81 29AFTL/ATRL— 80LV, -10LV, -12LV 



OUTLINE DRAWING ( TSOP32 - P - 0820A ) 

Unit in mm 



32 



17 



en 
eg 
cn 

CE 
CE 
CM 
D3 

□3 

en 
en 
e« 
cn 
en 



o 



K 1 

[ED 
[ED 



18.4±0.2 



in 
io 
in 
on 
in 



in 
m 
m 



20.0±0.2 



16 



TENTATIVE 




0.5±0.1 



Weight : 0.36 g (Typ.) 

TC518129ATRL-80LV 
TC518129ATRL-10LV 
TC518129ATRL-12LV 
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524,288 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 



PRELIMINARY 



DESCRIPTION 

The TC518512PL Family is a 4M bit high speed CMOS Pseudo Static RAM organized as 524,288 
words by 8 bits. The TC518512PL Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity , h igh sp eed and low power features. The feature includes 
single power supply of 5V±10%. The 0~E/RFSH input allows two types of refresh operation - auto 

refresh and self refresh. The TC518512PL Family has a static RAM-like write functionality where input 
data is written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

The TC518512PL Family is packaged in a 32 pin standard 0.6 inch width plastic DIP, Small Out line 
plastic flat Package and Thin Small Outline Package. 

FEATURES 



• Organization: 4M bit ( 524,288 word X 8bit) 

• Fast Access Time and Low Power Dissipation 





TC5I85I2PL Family 


-70 


-80 


- 10 


tcEA CI Access Time 


70ns 


80ns 


100ns 


t 0EA Of Access Time 


30ns 


30ns 


40ns 


t R c Cycle Time 


11 5ns 


130ns 


160ns 


Power Dissipation 


385mW 


330mW 


275mW 


Self Refresh Current 


200/.A 



• Single Power Supply : 5V±10% 

• Auto refresh is capable by internal counter. 

• Self refresh is capable by internal timer. 

• All inputs and outputs : TTL compatible 

• 2048 refresh cycle /32ms 

• Logic Compatible: SRAM R/W Pin 



• Package 



TC518512PL 
TC518512FL ' 
TC518512FTL 
TC518512TRL 



DIP32-P-600 
SOP32-P-525 
TSOP32-P-400 
TSOP32-P-400A 



PIN CONNECTION (TOP VIEW) 



BLOCK DIAGRAM 




TRL 



]A18 
]A16 
]A14 
]A12 A18 ] 

]A7 I 

]A6 
]A5 
]A4 
]A3 
]A2 
]At 
]A0 
] 1/01 
]l/02 
] 1/03 
]GND 



V DD GND 



COLUMN 
ADDRESS 
BUFFER (8) 



Ar 



A10 



ROW 
fil) ADDRESS 



BUFFER (11) 



COLUMN 
OECODER 



SENSE AMP. 
I/O GATE 



PIN NAMES 



REFRESH 
COUNTER(11) 



A0~A18 


Address Inputs 


R/W 


Read /Write Control Input 


OT/RTSTI 


Output Enable Input 
Refresh Input 


CT 


Chip Enable Inputs 


l/OI - 1/08 


Data Inputs/ Outputs 


Voo 


Power 


GND 


Ground 



0"E/R75Ro 



rw o- 



CLOCK 
GENERATOR 




z 


D- 


T 











j 256x8 $ 



MEMORY 
ARRAY 
2048x256x8 



On 



<3 



REFRESH 
CONTROLLER 



REFRESH 
TIMER 



3 ^ 
o. oo 

H — 

Oa: 

UJ 

< 

< = 
O 03 



3i 
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TC518512PUFUFTUTRL-70, -80, -10 



FUNCTION LOGIC 



XX 




R/W 


A0-A18 


1/01-8 


CONDITION 


I 


i 


H 


V* 


OUT 


Read 


L 


* 


L 


V* 


IN 


Write 


L 


H 


H 


V» 


HZ 


XX only Refresh 


H 


L 


* 


• 


HZ 


Auto/Self Refresh 


H 


H 


* 


• 


HZ 


Stand by 



H - High Level Input ( Vin = 6.5V ~Vih min. ) 
L ••• Low Level Input (Vin — Vn, max. ~ -1.0V) 
* - Don't care (6.5V- -1.0V) 

V* — At CE falling edge, all address inputs are " IN ", and at the other condition, the 

address input are " * ". 
HZ ••• High Impedance 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


NOTE 


V,N 


Input Voltage 


-1.0-7.0 


V 




VOUT 


Output Voltage 


-1.0-7.0 


V 




Vdo 


Power Supply Voltage 


-1.0-7.0 


V 




T 0(>R 


Operating Temperature 


0-70 


•c 




TSTG 


Storage Temperature 


-55-150 


•c 


1 


TSOLDEH 


Soldering Temperature • Time 


260-10 


•C-sec 




Pd 


Power Dissipation 


600 


mW 




'out 


Short Circuit Output Current 


SO 


mA 





D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


NOTE 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


2 


V,H 


Input High Voltage 


2.4 




6.5 


V 


Vll 


Input Low Voltage 


-1.0 




0.8 


V 
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TC518512PL/FL/FTLTRL-70, -80, -10 



D.C. ELECTRICAL CHARACTERISTICS (Vnn = 5V ± 10%. Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


NOTE' 


Iddo 


Operating Current 

(Average Power Supply Operating Current) 
CT, Address cycling: tRc = tRc min. 


70ns version 




50 


70 


mA 


3,4 


80ns version 


- 


45 


60 


100ns version 




35 


50 


'ddsi 


Standby Current 

CT = V,h, oT/rRh = V| H 


_ 




1 


mA 




<DDS2 


Standby Current 

CT = V DD - 0.2V, OT/STJH = V 0D - 0.2V 


- 


- 


200 


A"* 




'ddfi 


Self Refresh Current (Average Current) 
CT = V IH , OT7I75H = V, t 


- 


- 


1 


mA 




ID0F2 


Self Refresh Current (Average Current) 
CT = V DD - 0.2V, OT/RT5R = 0.2V 




100 


200 


A A 






Auto Refresh Current (Average Current) 
(CEVIFTH cycling : tFC = tFC min) 






2 


mA 




hart 


CT only Refresh Current (Average Current) 
(£1, Address cycling : tRC = IRC min) 


70ns version 


- 


- 


70 


mA 


3 


80ns version 






60 


100ns version 


- 


- 


50 


•id) 


Input Leakage Current 

OV 2 V| N S V DD , All other Inputs not under test = OV 


- 10 




10 


/<A 




'o (L) 


Output Leakage Current 

Output Disable (CI = V, H or OE/RFSH = V, H or R/W«V, L ), 
OV £ V 0UT S V DD 


-10 




10 


*A 




Voh 


Output High Level 
l H = - 1.0mA 


2.4 






V 




Vol 


Output Low Level 
l i = 2.1mA 






0.4 


V 





CAPACITANCE (V DD = 5V, f = 1MHz, Ta = 25 °C) 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


Cn 


Input Capacitance (AO — A18) 




5 


pF 


c 12 


Input Capacitance ( CT, OT/RF5R, R/W ) 




7 


PF 


ClO 


Input /Output Capacitance 




7 


PF 



Note) This parameter periodically sampled is not 100% tested. 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

{ V DD * 5V ± 10%, Ta = 0-70 °C ) ( NOTES: 5, 6, 7, 8 ) 



SYMBOL 


PARAMETER 


- 


70 


~ 


80 


- 


10 




NOTE 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


UNIT 


tRC 


Random Read, Writ* Cycle Timt 


115 


- 


130 


- 


160 


- 


ns 




tRMW 


Read Modify Write Cycle Time 


165 


- 


180 


- 


220 


- 


ns 




tCE 


CT Pulse Width 


70 


10.000 


80 


10,000 


100 


10,000 


ns 




tp 


CT Precharge Time 


35 


- 


40 


- 


50 


- 


ns 




kEA 


CT Access Time 


- 


70 


- 


80 


- 


100 


ns 




*OEA 


OT Access Time 


- 


30 


- 


30 


- 


40 


ns 




tCLZ 


CTto Output in Low-Z 


20 


- 


20 


- 


20 


- 


ns 




tea 


CE" to Output in Low-Z 





- 





- 





- 


ns 




twu 


Output Active from End of Write 





- 





- 





- 


ns 




tCHZ 


Chip Disable to Output in High-Z 





20 





20 





25 


ns 


9 


<OHZ 


OT Disable to Output in High-Z 





20 





20 





25 


ns 


9 


tWHZ 


Write Enable to Output in High-Z 





20 





20 





25 


ns 


9 


<osc 


OTs*t-Up Time Referenced to CI 


10 


- 


10 


- 


10 


- 


ns 


9 


*OHC 


OT Hold Time Referenced tod 





- 





- 





- 


ns 


9 


<RCS 


Read Command Set-Up Tim* 





- 





- 





- 


ns 




*RCH 


Read Command Hold Time 





- 





- 





- 


ns 




twp 


Write Pulse Width 


25 


- 


25 


- 


30 


- 


ns 




*WCH 


Write Command Hold Tim* 


40 


- 


40 


- 


SO 


- 


ns 




<CW. 


Write Command to CT Lead Tim* 


25 


- 


25 


- 


30 


- 


ns 




*0SW 


Data S«t-Up Tim* from R/W 


20 


- 


20 


- 


25 


- 


ns 


10 


*DSC 


Data Set-Up Time from Cf 


20 


- 


20 


- 


25 


- 


ns 


10 


tOHW 


Data Hold Tim* from R/W 

















ns 


10 


tOHC 


Data Hold Tim* from CT 

















ns 


10 


t*sc 


Address Set-Up Tim* 





- 





- 





- 


ns 


11 


tAHC 


Address Hold Time 


15 


- 


20 


- 


25 


- 


ns 


11 


»FC 


Auto Refresh Cycle Tim* 


130 




130 




160 




ns 




*P,FD 


R75H Delay Tim* from CT 


40 




40 




SO 




ns 




tfAP 


RT5H Puis* Width (Auto Refresh) 


30 


8,000 


30 


8.000 


30 


8,000 


ns 


12 


tfP 


RFSH Pr*charg* Tim* 


30 




30 




30 




ns 


12 


tpAS 


JTFTE Pulse Width (Self Refresh) 


8,000 




8,000 




8,000 




ns 


12 


two 


CT Delay Tim* form KKrT 
(Self Refresh) 


160 




160 




190 




ns 


12 


tRfF 


Refresh Period (2048 cydt, A0~A10) 




32 




32 




32 


ms 




tT 


Transition Tim* (Rise and Fall) 


3 


SO 


3 


50 


3 


50 


ns 
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NOTES : 



1) Stress greater than those listed under " Absolute Maximum Ratings " may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo an d IddF4 depends on cycle rate, 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of 100//S with high UE~ is required after power-up, before proper device operation 
is achieved. 

6) AC measurements asuume tr = 5ns. 

7) Timing reference level 

Input Level : Vm = 2.6V 

Vil = 0.6V 

Input Reference Level : Vm = 2.4V 
Vil = 0.8V 

Output Reference Level: Von = 2.2V 
Vol = 0.8V 



INPUT 



2.6V- 
0.6V- 



OUTPUT 



:z> 


-i.iv 
-nsv 










X 


-0.8V 









INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 



8) Measured with a load equivalent to 1 TTL loads and lOOpF. 

9) tCHZ. toHZ, tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or C*E rising edge. Therefore the 
input data must be valid during set-up time ( tosw or tosc) and hold time (tonw or tone)- 

11) All address inputs are latched at the falling edge of US. Therefore the all address inputs must be 
valid during tASC and tAHC- 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vm. 

Auto refresh : RFSH pulse width S tFAP ( max. ) 
Self refresh RFSH pulse width £ tFAS(min.) 
The timing parameter Ufrs) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of UE/RFSH = " L " after power-up 
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TIMING WAVEFORMS 
READ CYCLE 

M iiSL 




WRITE CYCLE-1 ( UE Fix High ) 




W& : Don't care 
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READ MODIFY WRITE CYCLE 




: Don't care 
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£1 ONLY REFRESH 

r V IH 

XX. 



AO - A10 V|L 



SI/RF5H 



R/W 




1/01-1/08 



V 0H - 



V L- 



NOTE : All - A16 = Don't care, 



: Don't care 



AUTO REFRESH 
Vih - 



OT/RFTR 



VlL 



VlH -~ 
VlL -_ 



1/01-1/08 V ° H _ 



two 



,tfAP 



NOTE : R/W. A0-A18 = Don't care 



«FC 



tFAP 



OPEN 



<££_ 



SELF REFRESH 



cf 



VlH - 
V IL -_ 



Jees_ 



OT/IfTh 



VlH -~ 

v 'i -_ 



Up 



1/01-1/08 



Vqh - 



Vol - 

NOTE : R/W, A0-A18 = Don't care 



<FAS 



OPEN 



*OHC 
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OUTLINE DRAWINGS 
(DIP32-P-600) 




Weight : 4.53g (TYP.) 
TC518512PL-70, -80,-10 
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OUTLINE DRAWINGS 
(SOP32-P-525) 



UNIT in mm 




0.775 typ. 



Em 



mum: 

16 



0.3i0,1 



E 
in 



21.1 MAX 



20.6 + 0.2 






































+1 




































rr cn 


CO 
IN 



I 




Weight : 1.10g(TYP.) 
TC518512FL-70, -80,-10 
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OUTLINE DRAWINGS 
(TSOF32-P-400) 



TENTATIVE 



UNIT in mm 



0.95TVP 



32 17 

HHBgBQaagQaoaaao- 



O 



16 
0.4±0.1 



W 0.21 Ml 



„ 20.95±0.1 




X 






?; 

o 


< 

CM 


■UUJ-U-U-B-Q.' , trVTJ=8= 

L-Ho-tl 


o-y y u.'/unjj 


} 

IT) 
O 

T— 

6 






0.510.1 



Weight: 0.51 g (Typ.) 
TC518512FTL-70, -80, -10 
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OUTLINE DRAWINGS 
(TSOP32-P-400A) 



TENTATIVE 



UNIT in mm 



0.95TYP 



16 



HaHHflHBBBBBBHHBa- 




32 



17 

°- 4±0 - 1 | (b l 0.21^ 



21 .35MAX 



20.95±0.1 


i 

o 

3 


X 

< 






2 

CM 


^■■UlLCUVUyU-U B B 

L— H^|o.i| 




o 

S3 

o 






O.S±0.1 



Weight: 0.51 g (Typ.) 
TC518512TRL-70, -80, • XO 
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32,768 WORDS x 8 BIT STATIC RAM 



PRELIMINARY 



DESCRIPTION 

The TC55257BPL is 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5 V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA /MHz (Typ.) and minimum 
cycle time of 85 ns. 

When CE" is a logical high, the device is placed in low power standby mode in which standby current 
is 100 fiA. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and 
data retention control, and an output enable input (OE) provides fast memory access. Thus the 
TC55257BPL is suitable for use in various microprocessor application systems where high speed, low 
power, and battery back up are required. 

The TC55257BPL is offered in* a standard dual-in-line 28 pin plastic package (0.6/0.3 inch width), 
small-out-line plastic package and thin-small-out-line plastic package ( forward type, reverse type ). 

FEATURES 

• Low Power Dissipation 

27.5 mW/ MHz (Typ.) Operating 

• Standby Current : 100 fiA (MAX.) 

• 5 V Single Power Supply 

• Power Down Feature : CE" 

• Data retention Supply Voltage : 2.0—5.5 V 

• Directly TTL Compatible 
: All Inputs and Outputs 



• Access Time 





TC55257BPL/BFI/ 
BSPL/BFTL/BTRL-85 


TC55257BPiyBFL/ 
BSPL/BFTL/BTRL- 10 


Access Time (max.) 


85 ns 


100 ns 


Chip Enable Access 
Time (max.) 


85 ns 


100 ns 


Output Enable Time 
(max.) 


45 ns 


50 ns 



• Package 



TC55257BPL 
TC55257BFL 
TC55257BSPL 
TC55257BFTL 
TC55257BTRL 



DEP28-P-600 
SOP28-P-450 
DD728-P-300B 
TSOP28-P 
TSOP28-P-A 



PIN CONNECTION (TOP VIEW) 
o 28 PIN DIP & SOP 



R/W 



1 


28 


2 


21 


3 


26 


4 


2S 


5 


24 


6 


23 


7 


22 


8 


21 


9 


20 


10 


19 


11 


18 


12 


17 


13 


16 


14 


IS 



o 28 PIN TSOP 

( forward type ) 



( reverse type ) 



CE 

1/08 
] 1/07 
] 1/06 



PIN NAME 



A0-A14 


Address Inputs 


PIN NO. 


1 


2 


3 


4 


S 


6 


7 


8 


9 


10 


11 


12 


13 


14 


R/W 


Read /Write Control Input 


PIN NAME 


CE 


A„ 


A 9 


A 8 


A t3 


R/W 




An 


AlJ 


A r 


A 6 


As 


A 4 


A 3 


Of 


Output Enable Input 


PIN NO. 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


et 


Chip Enable Input 


1/01-1/08 


Data Input /Output 


PIN NAME 


A 2 


A, 


A 


1/01 


1/02 


1/03 


GND 


1/04 


1/05 


1/06 


1/07 


I/08 


CT 


A10 


V D0 


Power ( + 5 V) 




GND 


Ground 
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BLOCK DIAGRAM 



A12°- 
A13 & 
A14°- 




OPERATION MODE 



OPERATION MODE 


Ce 


m 


R/W 


l/01~l/08 


POWER 


Read 


L 


L 


H 


Dout j 


boo 


Write 


L 


* 


L 


D|N 


Iddo 


Output Deselect 


L 


H 


H 


High-Z 


boo 


Standby 


H 


* 


* 


High-Z 


Idds 



* : H or L 
ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


■ ITEM 


RATING 


UNIT 


Vdd 


Power Supply Voltage 


-0.3-7.0 


V 


Vin 


Input Voltage 


-0.3*-7.0 


V 


V|/0 


Input and Output Voltage 


-0.5*~V DO + 0.5 


V 


Po 


Power Dissipation 


1.0/0.8/0.6** 


W 


Tsolder 


Soldering Temperature 


260-10 


•C • sec 


Tstrg 


Storage Temperature 


-55-150 


•c 


Topr 


Operating Temperature 


0-70 


•c 



-3.0 V at pulse width 50 ns 

0.6 inch LOW, 0.3 inch 0.8 W, 0.45 inch 0.6 W 
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D.C. RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v DD 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


VlH 


Input High Voltage 


2.2 




Vrjo + 0.3 


VlL 


Input Low Voltage 


-0.3* 




0.8 


Vdh 


Data Retention Supply Voltage 


2.0 




5.5 



* : -3.0 Vat pulse width 50 ns 
D.C. and OPERATING CHARACTERISTICS (Ta = 0-70 °C, V D d = 5 V ± 1 %) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


hi 


Input Leakage Current 


v IN = o~v DD 






+ 1.0 




loH 


Output High Current 


V 0H » 2.4 V 


-1.0 






mA 


lot 


Output Low Current 


V l= 0.4 V 


4.0 






mA 


Ilo 


Output Leakage Current 


CT m V| H or R/W = V| L or 0l = V, H 
Vout = ~ Vrjo 






±1.0 


H A 


'ddoi 


Operating Current 


Cl» V, L 
R/W = V| H 

Other Input = V| M / V, L 
Iout = mA 


'cycle = 1 /<S 




10 




mA 


'cycle = 
Min. cycle 






70 


IDD02 


CE » 0.2 V 

R/W = V DD - 0.2 V 

Other Input 

= V DD - 0.2V/0.2V 
Iout = mA 


'cycle = 1 A* 




5 




mA 


'cycle = 
Min. cycle 






60 


bosi 


Standby Current 


CE.Vih 






3 


mA 


bDS2 


CE". V DD -0.2. V DO = 2.0V~5.5V, 
Ta=0~70°C 




2 


100 





CAPACITANCE (Ta = 25 °C, f = 1 MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


C|N 


Input Capacitance 


V| N «GND 


10 


PF 


C OUT 


Output Capacitance 


Vout=GND 


10 



Note : This parameter periodically sampled is not 100 % tested. 
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A.C. CHARACTERISTICS (Ta = 0~70°C, V DD = 5 V + 10 %) 



Read Cycle 



SYMBOL 


PARAMETER 


TC55257BPL /BFL/BSPL 
/BFTL/BTRL -85 


TC55257BPL/ BFL/BSPL 
/BFTL/BTRL- 10 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 




tRC 


Read Cycle Time 


85 




100 






Ucc 


Address Access Time 




85 




100 




tco 


CT Access Time 




85 




100 




t E 


Output Enable to Output in Valid 




45 




50 




tCOE 


Chip Enable (Cl) to Output in Low-2 


10 




10 




ns 


^OEE 


Output Enable to Output in Low-Z 


5 




5 






too 


Chip Enable (CI) to Output in High-Z 




30 




SO 




tooo 


Output Enable to Output in High-Z 




30 




40 






Output Data Hold Time 


10 




10 







Write Cycle 



SYMBOL 


PARAMETER 


TC55257BPL / BFL / BSPL 
/BFTL/BTRL -85 


TC55257BPL/ BFL/ BSPL 
/BFTL/BTRL- 10 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 




twc 


Write Cycle Time 


85 




100 






twp 


Write Pulse Width 


60 




70 






kw 


Chip Selection to End of Write 


65 




90 






tAS 


Address Set up Time 












ns 


tWR 


Write Recovery Time 


5 




5 




toDW 


R/W to Output in High-Z 




30 




50 




<OEW 


R/W to Output in Low-Z 


5 




5 






tos 


Data Set up Time 


40 




40 






tDH 


Data Hold Time 















A.C. Test Conditions 
Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
tr, tf 



100 pF+lTTL Gate 
0.6 V, 2.4 V 
0.8 V, 2.2 V 
0.8 V, 2.2 V 
5 ns 
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TIMING WAVEFORMS 

Read Cycle (D 



ADDRESSES 



CE 



51 



Dqut 




UNKNOWN 



Write Cycle 1 (4) (R/W Controlled Write) 



ADDRESSES 



R/W 



Dqut 



Din 
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Write Cycle 2 (■» (CE Controlled Write) 



ADDRESSES 



R/W 



CE 



DquT 



Din 




Note : ( 1 ) R/W is High for read cycle. 

( 2 ) Assuming that CE" low transition occurs coincident with or after R/W Low 
transition, Outputs remain a high impedance state. 

( 3 ) Assuming that CE High transition occurs coincident with or prior to R / W High 
transition, Outputs remain a high impedance state. 

(4) Assuming that C-E is High for Write Cycle, Outputs are in high impedance 
state during this period. 
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DATA RETENTION CHARACTERISTICS (Ta = 0~70 °C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V DH 


Data Retention Supply Voltage 


2.0 




5.5 


V 


IDDS2 


Standby Supply 
Current 


V DH = 3.0 V 






SO 


*A 


V DH = 5.5 V 






100 


tcDR 


Chip Deselection to Data Retention 
Mode 









A 


tR 


Recovery Time 









Note(l) : Read Cycle Time. 



UE Controlled Data Retention Mode 




GND 

Note (2) : If the Vih of CE is 2.2 V in opertion, Iddsi current flows during the period that 
the Vdd voltage is going down from 4.5 V to 2.4 V 
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OUTLINE DRAWINGS (DIP28 - P - 600) 



UNIT in mm 





1.99tw 



37.5 max 



37,0 ±0,2 




1.4 ±0.1 



0.5 + 0.1 



4<H0.25i9| 



Weight : 4.43g (Typ.) 
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OUTLINE DRAWINGS (SOP28 - P - 450) 



□ □ g p p b g a d a p p g r 




0.995 tjp 



HHUHDHUH- 

14 



0.43±0,1r 



PT271 



Unit in mm 



18,5±0,Z 



MS 



ft 



1.0 ±0.2 



Weight : 0.79g (Typ.) 
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OUTLINE DRAWINGS (DIP28 - P - 300B) 



28 

1 

, 35,4 max 



34.9 + 0.2 



0.95 + 0.1 




Weight : 2.04g (Typ.) 
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OUTLINE DRAWINGS (TSOP28-P) 



UNIT in mm 



CE 

□I 
CE 
o: 
ce 
en 



14 



o 



11.8±0.2 



28 



13.4+0.2 



15 



TENTATIVE 




3*. 




0.5±0.1 



B-11 



TC5525 7 BPL/BFL/BSPL/BFTL/BTR L — 85, - 1 



OUTLINE DRAWINGS (TSOP28-P-A) 



UNIT in mm 



TENTATIVE 



28 



en 



cn 
a 
cn 
cn 
cn 
cn 
cn 



o 



o 



15 3- 



1 1 ,8±0,2 
13.4±0.2 



14 



in 

n 
o 




3^ 




0.5±0.1 
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32,768 WORDS X 8 BIT STATIC RAM PRELIMINARY 

DESCRIPTION 

The TC55257BPL is 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5 V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5 mA / MHz (Typ.) and minimum 
cycle time of 85 ns. 

When UE is a logical high, the device is placed in low power standby mode in which standby current 
is 2 ,uA at room temperature. The TC55257BPL has two control inputs. Chip enable (CU) allows for 
device selection and data retention control, and an output enable input (0"E) provides fast memory 
access. Thus the TC55257BPL is suitable for use in various microprocessor application systems where 
high speed, low power, and battery back up are required. 

The TC55257BPL is offered in a standard dual-in-line 28 pin plastic package (0.6/0.3 inch width), 
small-out- line plastic package and thin-small-out-line plastic package (forward type, reverse type). 

FEATURES 

• Low Power Dissipation • Access Time 

27.5 mW / MHz (Typ.) Operating 

• Standby Current : 2/^A(MAX.) at Ta = 25°C 

• 5V Single Power Supply 

• Power Down Feature : 

• Data retention Supply Voltage : 2.0~5.5V 

• Directly TTL Compatible 
: All Inputs and Outputs 





TC55257BPL/BFiy 
BSPL/BFTUBTRl • 85L 


TC55257BPL/BFiy 
BSPL/BFTL/BTRL- 10L 


Access Time (max.) 


85 ns 


100 ns 


Chip Enable Access 
Time (max.) 


85 ns 


100 ns 


Output Enable Time 
(max.) 


45 ns 


50 ns 



PIN CONNECTION (TOP VIEW) 
o 28 PIN DIP & SOP 



• Package 



o 28 PIN TSOP 



TC55257BPL 
TC55257BFL 
TC55257BSPL 
TC55257BFTL 
TC55257BTRL 



DD?28-P-600 
SOP28-P-450 
DIP28-P-300B 
TSOP28-P 
TSOP28-P-A 



t 


26 


2 


27 


3 


26 


4 


25 


5 


24 


6 


23 


7 


22 


3 


21 


9 


20 


10 


19 


11 


18 


12 


17 


13 


16 


14 


15 



(forward type) 



f reverse tvoe 1 



PIN NAME 



v 00 

J R/W 
A13 
AS 
A9 
All 



] 1/08 
1/07 





AO- A 14 


Address Inputs 


PIN NO. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


R/W 


Read / Write Control Input 


PIN NAME 


or 


A,, 


A 9 


A 8 


A,3 


R/W 


Vdo 


A14 


A )2 


A 7 


A 6 


A 5 


A 4 


A 3 


5! 


Output Enable Input 


PIN NO. 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


a 


Chip Enable Input 


l/01~l/O8 


Data Input /Output 


PIN NAME 


A 2 


A, 


Ao 


1/01 


1/02 


1/03 


GND 


1/04 


1/05 


l/OS 


I/07 


1/08 


CT 


Aio 




Power ( + 5 V) 




GND 


Ground 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L, - 1 0L 



BLOCK DIAGRAM 




OPERATION MODE 



OPERATION MODE 




SE 


R/W 


1/01-1/08 


POWER 


Read 


L 


L 


H 


DOUT 


Idoo 


Write 


L 


• 


L 


Din 


Iddo 


Output Deselect 


L 


H 


H 


High-Z 


Iddo 


Standby 


H 


* 


* 


High-Z 


Idds 



* : HorL 
ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


V D D 


Power Supply Voltage 


-0.3-7.0 


V 


Vim 


Input Voltage 


-0.3*~7.0 


V 


V|» 


Input and Output Voltage 


-0.5'-V DD + 0.5 


V 


*>o 


Power Dissipation 


1.0/0.8/0.6** 


W 


Tsolder 


Soldering Temperature 


260-10 


•C-sec 


Tstrg 


Storage Temperature 


-55-150 


•c 


Topr 


Operating Temperature 


0-70 


•c 



-3.0 V at pulse width 50 ns 

0.6 inch LOW, 0.3 inch 0.8 W, 0.45 inch 0.6 W 
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TC55257BPL/BFL/BSPL/BFTL/BTRL— 85L, - 1 0L 



D.C. RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


MIN. 


MIN. 


UNIT 


Vdd 


Power Supply Voltage 


4.~5 


5.0 


5.S 


V 


V|H 


Input High Voltage 


2.2 




V DD + 0.3 


VlL 


Input Low Voltage 


-0.3* 




0.8 


Vdh 


Data Retention Supply Voltage 


2.0 




5.5 



* : -3.0 Vat pulse width 50 ns 
.D.C. and OPERATING CHARACTERISTICS (Ta = 0-70 °C, V DD = 5 V ± 10 %) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


V| N - o~v DD 






±1.0 


/iA 


lOH 


Output High Current 


V 0H = 2-4 V 


-1.0 






mA 


lOL 


Output Low Current 


V 0L = 0.4 V 


4.0 






mA 


Ilo 


Output Leakage Current 


CT = V,H or R/W = V| L or 5E = V| H 
Vqut = ~ V DD 






+ 1.0 


/A 


'dooi 


Operating Current 


CT= V, L 
R/W = V| H 

Other Input = V| H /V| L 
lour = mA 


tcycle = 1 l& 




10 




mA 


tcycle = 
Min. cycle 






70 


IDD02 


CT = 0.2V 

R/W = Vpo - 0.2 V 

Other Input 

= V DD -0.2V/0.2V 
Iout = mA 


tcycle = 1 /"* 




5 




mA 


tcycle = 
Min. cycle 






60 


IoDSI 


Standby Current 


CE-Vih 






3 


mA 




Standby Current 


CE . V DD - 0.2 
V DD = 2.0V-5.5V 


Ta = 0~70°C 






30 


/A 


Ta = 25*C 






2 





CAPACITANCE (Ta = 25 °C, f = 1 MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


C|N 


Input Capacitance 


V| N = GND 


10 


pF 


CoUT 


Output Capacitance 


V 0U T = GND 


10 



Note : This parameter periodically sampled is not 100 % tested. 
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TC55257BPL/BFL/BSPL/BFTL/BTRL— 85L, - 1 0L 



A.C. CHARACTERISTICS (Ta = 0~70°C, V DD = 5V+ 10%) 

Read Cycle 



SYMBOL 


PARAMETER 


TC55257BPL/BFL/ BSPL 
/BFTL/BTRL-85L 


TC5S257BPL/BFL/ BSPL 
/BFTL/BTRL- 10L 


UNIT 


"MIN. 


MAX. 


MIN. 


MAX. 




tnc 


Read Cycle Time 


85 




100 






Ucc 


Address Access Time 




85 




100 




tco 


CI Access Time 




85 , 




100 




t0E 


Output Enable to Output in Valid 




45 




50 




tCOE 


Chip Enable (Ct) to Output in Low-Z 


10 




10 




ns 


tOEE 


Output Enable to Output in Low-Z 


5 




5 






too 


Chip Enable (CE) to Output in High-Z 




30 




50 




toDO 


Output Enable to Output in High-Z 




30 




40 




tOH 


Output Data Hold Time 


10 




10 







Write Cycle 







TC55257BPL/ BFL/ BSPL 


TC55257BPL/ BFL/ BSPL 




SYMBOL 


PARAMETER 


/BFTL/BTRL-85L 


/BFTL/BTRL- 10L 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


85 




100 






twp 


Write Pulse Width 


60 




70 






tew 


Chip Selection to End of Write 


65 




90 






tAS 


Address Set up Time 














twR 


Write Recovery Time 


5 




5 




ns 


toDW 


RAW to Output in High-Z 




30 




50 




t<XW 


R/W to Output in Low-Z 


5 




5 






tDS 


Data Set up Time 


40 




40 






tDH 


Data Hold Time 















A.C. Test Conditions 
Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
tr, tf 
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iuu p* + 1 i i l. uate 
0.6 V, 2.4 V 
0.8 V, 2.2 V 
0.8 V, 2.2 V 
5 ns 



TC5525 7BPL/BFL/BSPL/BFTL/BT R L — 85 L, - 1 0L 



TIMING WAVEFORMS 
Read Cycle (» 



ADDRESSES 



CE 



OE 



DquT 




UNKNOWN 



Write Cycle 1 W (R/W Controlled Write) 



R/W 



CE 



DQUT 
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TC55257BPL/BFL/BSPL/BFTL/BTRL— 85L, -10L 



Write Cycle 2 «) (gE Controlled Write) 

twc 




Note : ( 1 ) R/W is High for read cycle. 

( 2 ) Assuming that CE low transition occurs coincident with or after R/W Low 
transition, Outputs remain a high impedance state. 

( 3 ) Assuming that CE High transition occurs coincident with or prior to R / W High 
transition, Outputs remain a high impedance state. 

(4) Assuming that CU is High for Write Cycle, Outputs are in high impedance 
state during this period. 
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TC55257BPL/BFL/BSPL/BFTL/BTRL— 85L, - 1 0L 



DATA RETENTION CHARACTERISTICS (Ta = 0-70 °C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdh 


Data Retention Supply Voltage 


2.0 




5.5 


V 


IDDS2 


Standby Supply 
Current 


V D h = 3.0 V 






20 


/<A 


V DH = 5.5 V 






30 


tcDR 


Chip Deselection to Data Retention 
Mode 











t B 


Recovery Time 









Note(l) : Read Cycle Time. 



C ¥ Controlled Data Retention Mode 




GND 



Note (2) : If the Vih of CTJ is 2.2 V in opertion, IddSI current flows during the period that 
the Vdd voltage is going down from 4.5 V to 2.4 V 



ES-19 



TC55257BPL/BFL/BSPL/BFTL/BTRL— 85L, - 1 0L 



OUTLINE DRAWINGS (DIP28-P-600) 




37.5 max 





WO.250I 



Weight : 4.43g (TYP.) 
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TC5525 7 BPL/BFL/BSPL/BFTL/BTR L — 85L, -10L 



OUTLINE DRAWINGS (SOP28-P-450) 



DDDDDDODPPPQD 



15- 



0.995 tyi> 



DHHHHUHH 



14 



E 

a 



19,0 MAX 



18.5 + 0.2 












/ } 


— o 
+i 


I 






- (N 


L—jo|o.ii 


si 

+ i 

d 





it 



1.0 ±0.2 



Weight : 0.79g (TYP.) 
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TC55257BPL/BFL/BSPL/BFTL/BTRL— 85L, - 1 0L 



OUTLINE DRAWINGS (DIP28 - P - 300B) 

UNIT in mm 




35.4 max 



34.9 + 0,2 



0,95±0,1 




Weight : 2.04g (TYP.) 
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TC55257 BPL/BFL/BSPL/BFTL/BTR L — 85 L, - 1 0L 



OUTLINE DRAWINGS (TSOP28 - P) 



UNIT in mm 



1 ai 



en 



14 



D! 



o 



11.8±0.2 



28 



in 



13.4±0.2 



15 



TENTATIVE 
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TC55257BPL/BFL/BSPL/BFTL/BTRL— 85L, - 1 0L 



OUTLINE DRAWINGS (TSOP28-P-A) 



UNIT in mm 




TENTATIVE 




3^ 




0.5±0.1 
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32,768 WORDS x 8 BIT STATIC RAM PRELIMINARY 

DESCRIPTION 

The TC55257BPI is 262,144 bit static ramdom access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA /MHz (Typ.) and maximum 
access time of 100ns. When CE is a logical high, the device is placed in low power standby mode in 
which standby current is 2//A at room temperature. 

The TC55257BPI has two control inputs. Chip enable (CE) allows for device selection and data 
retention control, and an output enable input (OT?) provides fast memory access. Thus the 
TC55257BPI is suitable for use in various microprocessor application systems where high speed, low 
power, and battery back up are required. And TC55257BPI guarantees -40 ~ 85°C operating 
temperature so TC55257BPI is suitable for use in wide operating temperature system. 

The TC55257BPI is offered in both a standard dual-in-line 28pin plastic package (0.6/0.3 inch width) 
and small-out-line plastic flat package. 

FEATURES 

• Low Power Dissipation • Access Time 
27.5mW/MHz (Typ.) Operating 

• Standby Current 
2 M A at Ta = 25°C (Max.) : 
TC55257BPI-10L / BFI-10L / BSPI-10L 

• 5V Single Power Supply 

• Power Down Feature : CE 

• Data retention Supply Voltage : • 

2.0V - 5.5V • 

• Wide Temperature Operating : 

-40~85 o C 
PIN CONNECTION (TOP VIEW) 





TC55257BPI-10L 
TCS52578FI-10I 
TC55257BSPI-10L 


Access Time (max.) 


100ns 


Chip Enable Access Time (max.) 


100ns 


Output Enable Time (Max.) 


50ns 



Directly TTL Compatible: All Inputs and Outputs 



Package : TC55257BPI 
TC55257BSPI 
TC55257BFI 
BLOCK DIAGRAM 



DIP28-P-600 

DIP28-P-300B 

SOP28-P-450 




PIN NAMES 



A0-A14 


Address Inputs 


R/W 


Read/Write Control Input 


DE 


Output Enable Input 


a 


Chip Enable Input 


l/Ot-l/08 


Data Input/Output 


Vdo 


Power ( + SV) 


GND 


Ground 
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TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 



OPERATION MODE 



OPERATION MODE 




m 


R/W 


1/01-1/08 


POWER 


Read 


L 


L 


H 


□out 


boo 


Write 


L 


* 


L 


Din 


'ddo 


Output Deselect 


L 


H 


H 


High-Z 


hao 


Standby 


H 


* 


* 


High-Z 


bos 



*: HorL 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Vdd 


Power Supply Voltage 


-0.3-7.0 


V 


V, N 


Input Voltage 


-0.3*-7.0 


V 


V|,0 


Input and Output Voltage 


-0.5*~V OD + 0.S 


V 


P D 


Power Dissipation 


1.0/0.8/0.6" 


w 


Tsolder 


Soldering Temperature 


260-10 


*C • sec 


Tstrg 


Storage Temperature 


-55-150 


*C 


Topr 


Operating Temperature 


-40-85 


•c 



*) - 3.0V at pulse width 50ns 
**) 0.6inch LOW, 0.3inch 0.8W, 0.45inch 0.6W 



D.C. RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V DD 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


V 1H 


Input High Voltage 


2.4 




Vdd + 0.3 


V 


VlL 


Input Low Voltage 


-0.3* 




0.6 


V 


Vdh 


Data Retention Supply Voltage 


2.0 




5.5 


V 



*) - 3.0V at pulse width 50ns 
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TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 



D.C. and OPERATING CHARACTERISTICS (Ta = -40-85°C, V DD =,5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


hi 


Input Leakage Current 


V,n = 0-V DD 


- 


- 


i 1.0 


^A 


'OH 


Output High Current 


V 0H = 2.4V 


-1.0 






mA 


lOL 


Output Low Current 


v 0L = 0.4V 


4.0 






mA 


Ilo 


Output Leakage Current 


CE = V,h or R/W = V| L or 07 = V, H 
Vout = - V DD 




- 


+ 1.0 




Iddoi 


Operating Current 


CE» v, L 

R/W = V, H 

Other Input » V| H /V| L 
l OUT « OmA 


tcycle = l/'S 




10 


_ 


mA 


tcycle - 
Min. cycle 


- 


- 


70 




CT= 0.2V 

R/W = V DD - 0.2V 

Other Input 

» V D d- 0.2V /0.2V 
Iqut - 0mA 


tcycle = V 




5 




mA 


tcycle ~ 
Min. cycle 






60 


Iodsi 


Standby Current 


CE- V,H 






3 


mA 


!dds2 


Standby Current 


CE - V D0 - 0.2V 
V DD = 2.0V~5.5V 


Ta = -40~85"C 






50 




Ta = 25'C 






2 



CAPACITANCE (Ta = 25°C, f=1MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


C|N 


Input Capacitance 


Vim = GND 


10 


pF 


C OUT 


Output Capacitance 


V 0UT =GND 


10 


PF 



Note: This parameter periodically sampled is not 100% tested. 
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TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 



A.C. CHARACTERISTICS (Ta = -40~85°C, V DD = 5V± 10%) 
READ CYCLE 







TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 


UNIT 


MIN. 


MAX. 


tRC 


Read Cycle Time 


100 




ns 


*acc 


Address Access Time 




100 


tco 


CE Access Time 




100 


toe 


Output Enable to Output in Valid 




50 


tCOE 


Chip Enable (CT) to Output in Low 


5 




k>ii 


Output Enable to Output in Low-Z 







too 


Chip Enable (CE) to Output in High-Z 




50 


toDO 


Output Enable to Output in High-Z 




40 


tOH 


Output Data Hold Time 


10 





WRITE CYCLE 







TC55257BPI-10L 




SYMBOL 


PARAMETER 


TC55257BFI-10L 
TC55257BSPI-10L 


UNIT 






MIN. 


MAX. 




twc 


Write Cycle Time 


100 






twf> 


Write Pulse Width 


70 






tew 


Chip Selection to End of Write 


90 






tAS 


Address Set up Time 







ns 


twR 


Write Recovery Time 


5 




toDW 


R/W to Output High-Z 




50 




toEW 


R/W to Output Low-Z 









tos 


Data Set up Time 


40 






tOH 


Data Hold Time 










A.C. TEST CONDITIONS 

Output Load : lOOpF + 1 TTL Gate 

Input Pulse Level : 0.4V, 2.6V 

Timing Measurement : 0.6V, 2.4V 

Reference Level : 0.8V, 2.2V 

t r , tf : 5ns 
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TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 



TIMING WAVEFROMS 
READ CYCLE (» 



tRC 




UNKNOWN 
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TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 



WRITE CYCLE 2 (4) (£E Controlled Write) 



twc 




Note: l.R/W is High for read cycle. 

2. Assuming that C3U low transition occurs coincident with or after R/W Low transition, 
Outputs remain a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to R/W High transition, 
Outputs remain a high impedance state. 

4. Assuming that 0T5 is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 



DATA RETENTION CHARACTERISTICS (Ta = -40~85°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdh 


Data Retention Supply Voltage 


2.0 




5.5 


V 


! D0S2 


Standby Supply 
Current 


V DH = 3.0V 






30 


*A 


V DH = 5.5V 






50 


*CDR 


Chip Deselection to Data Retention 
Mode 











tR 


Recovery Time 


tRC(1) 







Note(l): Read Cycle Time. 



CE Controlled Data Retention Mode 




GND 



Note (2) : If the Vih of CE is 2.4V in opertion, Iddsi current flows during the period that 
the Vdd voltage is going down from 4.5V to 2.6V 
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TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 




Weight : 4.43g (TYP.) 
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TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 



OUTLINE DRAWINGS (SOP28 - P - 450) 



Unit in mm 



ppppppppppppp 



15 




19.0 MAX 





1,0 ±0,2 



Weight : 0.79g (TYP.) 
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TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSPI-10L 



OUTLINE DRAWINGS (DIP28 - P - 300B) 



UNIT in mm 




Weight : 2.04g (TYP.) 
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131,072 WORDS x 8 BIT STATIC RAM 
DESCRIPTION 

The TC551001PL/FL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5 V power supply. Advanced circuit techniques 
provide both high speed and low power f eatur es with an operating current of 5 mA / MHz (Typ.) and 
minimum cycle time of 85/100 ns. When CE1 is a logical high, or CE2 is low, the device is placed in 
low power standby mode in which standby current is 2 typically. The TC551001PL / FL has three 
control inputs. Chip enable inputs (CE1.CE2) allow for device selection and data retention control, 
and an output enable input (OTJ) provides fast memory access. Thus the TC551001PL/FL is suitable 
for use in various microprocessor application system where high speed, low power, and battery back up 
are required. 

The TC551001PL/FL is offered in both a dual -in -line 32 pin standard plastic package and small - 
out line plastic flat package. 

FEATURES 



• Low Power Dissipation 

: 27.5 mW/ MHz (Typ.) 

• Standby Current : 100 M (Max.) 

• 5 V Single Power Supply 

• Power Down Feature : CE1, CE2 

• Data retention Supply Voltage : 2.0 - 

• Directly TTL Compatible 

: All Inputs and Outputs 



PIN CONNECTION (TOP VIEW) 



• Access Time 



5.5 V 





TC551001 
Pl/Fl-85 


TCS51001 
PL/FL-10 


Access Time (max.) 


85 ns 


100 ns 


CE1 Access Time (max.) 


85 ns 


100 ns 


CE2 Access Time (max.) 


85 ns 


100 ns 


OH Access Time (max.) 


45 ns 


50 ns 



• Package 



TC551001PL 
TC551001FL 



DD?32-P-600 
SOP32-P-525 




BLOCK DIAGRAM 



□ I/08 

ni/07 

19 □ 1/06 
18 3 l/OS 
17 Ul/04 



PIN NAMES 



A0-A16 


Address Inputs 


R/W 


Read /Write Control Input 


SE 


Output Enable Input 


CET,CE2 


Chip Enable Input 


1/01—1/08 


Data Input /Output 


Voo 


Power ( ♦ 5 V) 


GND 


Ground 


N.C. 


No Connection 



1/01 
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TC551 001 PL-85/PL- 1 
TC551 001 FL-85/FL- 1 



OPERATION MODE 



OPERATION MODE 


CET 


CE2 


5E 


RfW 


1/01 -1/08 


POWER 


Read 


L 


H 


L 


H 


Dout 


'ODO 


Write 


L 


H 




L 


Din 


Iodo 


Output Deselect 


L 


H 


H 


H 


High-Z 


lODO 


Standby 


H 








High-Z 


loos 




L 






High-Z 


lODS 



* : H or L 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Voo 


Power Supply Voltage 


- 0.3 - 7.0 


V 




Input Voltage 


-0.3* -7.0 


V 


v ro 


Input and Output Voltage 


-0.5-Vot, ♦ O.S 


V 


Po 


Power Dissipation 


1.0/0.6" 


W 


Tsolder 


Soldering Temperature 


260-10 


•C-sec 


Tstrg. 


Storage Temperature 


-55-150 


•C 


Topr. 


Operating Temperature 


0-70 


•c 



* : -3.0 V at pulse width 50 ns MAX. ** : SOP 



D.C. RECOMMENDED OPERATING CONDITIONS. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V 00 


Power Supply Voltage 


4.5 


5.0 


S.S 


V 


V IH 


Input High Voltage 


2.2 




V 00 ♦ 0.3 


Vn 


Input Low Voltage 


-0.3 




0.8 


Vox 


Data Retention Supply Voltage 


2.0 




5.5 
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D.C. and OPERATING CHARACTERISTICS (Ta = 0~70°C, V D D= 5V + 10%) 



3 I JVI OUL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


v, N = o~v DO 






±1.0 


*A 


'oh 


Output High Current 


V 0H = 2.4 V 


-1.0 






mA 


'OL 


Output Low Current 


Vol * 0.4 V 


4.0 






mA 


"lo 


Output Leakage Current 


CET » V, H or CE2 ■ Vii or R/ w « V IL or 
DE-V.h, Vout-0-V 0d 






±1.0 




'dooi 


Operating Current 


SET e v«. and CE2 • V IH and R/W > V| H , 

•out *= mA 

Other Inputs = V (H /V| L 

t^, d , . Min. cycle 






80 


mA 


boo2 


CTT = 0.2 V and CE2 « V DO -0.2V 
R/W = V DD -0.2V, Iout « OmA 
Other Inputs . V DD -0.2V/0.2V 
t^cu . Min. cycle 






70 


mA 


'ddsi 


Standby Current 


CET s V,„ or CE2 = V, L 






3 


mA 


>DOS2< 1 > 


CET = V DO -0.2 V or CE2 = 0.2 V 
V D0 = 2.0V-5.5V, Ta = 0-70 'C 




2 


100 


^A 



Note : (1) In standby mode with CET £ Vdd— 0.2 V, these specification limits are 
guaranteed under the condition of CE2 % Vdd -0.2 V or CE2 S 0.2 V. 



CAPACITANCE (Ta = 25°C, f = 1 MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 




Input Capacitance 


V| N a GND 


10 


Pf 


CquT 


Output Capacitance 


V 0l rr - GND 


10 



Note : This parameter periodically sampled is not 100 % tested. 
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A.C. CHARACTERISTICS (Ta = ~ 70 "C, V DD * 5 V + 10 %) 
Read Cycle 



SYMBOL 


PARAMETER 


TC551001PL-85 
TCS51001FL-8S 


TCS51001PL-10 
TCS5I001FL-10 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


tnc 


Read Cycle Time 


85 




100 






Ucc 


Address Access Time 




85 




100 




tcoi 


CTT Access Time 




85 




100 




taw 


CE2 Access Time 




85 




100 


ns 


«OE 


Output Enable to Output in Valid 




45 




50 


kOE 


Chip Enable (CTT, CE2) to Output in Low-Z 


10 




10 






tOEE 


Output Enable to Output in Low-Z 














toD 


Chip Enable (CTT, CE2) to Output in High-Z 




30 




35 




tODO 


Output Enable to Output in High-Z 




30 




35 




ton 


Output Data Hold Time 


10 




10 






Vrite Cycle 


SYMBOL 


PARAMETER 


TC551001PL-8S 
TC5S1001FL-85 


TC551001PL-10 
TCS51001FL-10 


UNIT 






MIN. 


MAX. 


MIN. 


MAX. 




twc 


Write Cycle Time 


85 




100 






twp 


Write Pulse Width 


60 




60 






tew 


Chip Selection to End of Write 


75 




80 






tAS 


Address Setup Time 














twR 


Write Recovery Time 












ns 


toow 


R/Wto Output in High-Z 




30 




35 




toEW 


R/W to Output in Low-Z 














tDS 


Data Set up Time 


35 




40 






tDH 


Data Hold Time 















A.C. TEST CONDITIONS 
Output Load 
Input Pulse Level 
Timing Measurement Vjn 
Reference Level VoUT 
tr.tr 
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jluu pptmL uaie 
0.6 V, 2.4 V 
0.8 V, 2.2 V 
0.8 V, 2.2 V 
5 ns 



TC551 001 PL-85/PL- 1 
TC551 001 FL-85/FL- 1 



TIMING WAVEFROMS 
Read Cycle (1) 



tRC 




Write Cycle 1 (4) (R/W Controlled Write) 
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TC551 001 PL-85/PL- 1 
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B-40 



TC551001PL-85/PL-10 
TC551 001 FL-85/FL- 1 



Note : (1) R/W is High for Read Cycle. 

(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident 
with or after R/W Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident 
with or prior to R/W High transition, outputs remain in a high impedance 
state. 

(4) Assuming that CE is High for Write Cycle, Outputs are in high impedance 
state during this period. 



DATA RETENTION CHARACTERISTICS (Ta = ~ 70 °C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Von 


Data Retention Supply Voltage 


2.0 




S.5 


V 




Standby Current 


V DD = 3.0 V 






50 




1DDS2 


V DD i S.5V 






100 


kOR 


Chip Deselection to Data Retention Mode 









ns 


tR 


Recovery Time 


5 






mS 



CE1 Controlled Data Retention Mode ") 
Voo 




DATA RETENTION MODE 



V[>o-0.2V 
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CE2 Controlled Date Retention Mode (3) 




GND 

Note : (1) In CUT controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2 £ 0.2 V or CE2 2 Vdd - 0.2 V. 

(2) If the Vm of CE1 is 2.2 V in operation, during the period that the Vdd voltage 
is going down from 4.5V to 2.4 V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2 £ 0.2 V. 
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TC551 001 PL-85/PL- 1 
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OUTLINE DRAWING (DIP32 - P - 600) 

Unit in mm 




Weight : 4.53g (Typ.) 



B-43 



TC551 001 PL-85/PL- 1 
TC551 001 FL-85/FL- 1 



OUTLINE DRAWING (SOP32 - P - 525) 



Unit in mm 




0.775 TO 



PTFFTI 



101 535581 



nnrwTOTrnnnnrTL^ 




Weight : 1.10g (Typ.) 
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1 3 1 ,072 WORDS x 8 BIT STATIC RAM 
DESCRIPTION 

The TC551001PL/FL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power feat ures with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 85/100ns. When GET is a logical high, or CE2 is low, the device is placed in 
low power standby mode in which standby current is 2/<A typically. The TC551001PL/FL has three 
control inputs. Chip enable inputs (CET.CE2) allow for device selection and data retention control, 
and an output enable input (0%) provides fast memory access. Thus the TC551001PL/FL is suitable 
for use in various microprocessor application system where high speed, low power, and battery back up 
are required. 

The TC551001PL/FL is offered in both a dual -in -line 32 pin standard plastic package and small - 
out -line plastic flat package. 

FEATURES • Access Time 

• Low Power Dissipation 

: 27.5mW/MHz (Typ.) 

• Standby Current : ifiK at Ta = 25°C(MAX) 

• 5V Single Power Sup ply 

• Power Down Feature: CE1, CE2 

• Data retention Supply Voltage: 2.0 - 5.5V 

• Directly TTL Compatible 

: All Inputs and Outputs 

PIN CONNECTION (TOP VIEW) 



Access Time (max.) 


TC551001 
PL/FL-85L 

85ns 


TC551001 

PL/FL-1 OL 

100ns 


CTT Access Time (max.) 


85ns 


100ns 


CE2 Access Time (max.) 


85ns 


100ns 


SI Access Time (max.) 


45ns 


50ns 



Package 



TC551001PL- 
TC551001FL- 



DIP32-P-600 
SOP32-P-525 



BLOCK DIAGRAM 



N.C. 
A16 C 
A14 C 
A12 
A7 



c 
c 
c 
c 
c 
c 
c 
c 
c 

1/01 C 
I/02C 
I/03 C 
cud C 



AS 
A5 
A4 
A3 
A2 
A1 
AO 



32 3 V DD 
31 3 A15 
30 □ CE2 
29 □ R/W 
28 3 A13 
27 3 A8 
26 3 A9 
25 3 All 
24 □ 0!" 
23 □ A10 
22 3 CTT 
21 3 1/08 
20 3 1/07 
19 3 1/06 
18 Hi/OS 
17 3 1/04 



PIN NAMES 



CE 



A40 
A5 
A6 = 
A7° 
A12C 
A13<= 
A14C 
A150 
A16 = 



12 



MEMORY CELL 
ARRAY 
512x64x32 
(1048576) 



1/01 



1/08 



A0~A16 


Address Inputs 


R/W 


Read /Write Control Input 


OT 


Output Enable Input 


CTT.CE2 


Chip Enable Input 


1/01-1/08 


Data Input /Output 


Voo 


Power ( + 5V) 


GND 


Ground 


N.C. 


No Connection 



r 



SENSE AMP. 



COLUMN ADDRESS 
. DECODER 



COLUMN ADDRES5L. 
REGISTER 



COLUMN ADDRESS 



ST o- 
RVWo- 
CTTo 
CE2 



BUFFER 

rrffrrn 

AO A1 A2 A3 A8 A9 A10A1 1 



CE 



-CE 



GND 
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OPERATION MODE 



OPERATION MODE 


err 


CE2 


SI 


R/W 


1/01 - 1/06 


POWER 


Read 


I 


H 


L 


H 


DOUT 


Iddo 


Write 


L 


H 


m 


L 


Din 


boo 


Output Deselect 


I 


H 


H 


H 


High-Z 


looo 


Standby 


H 


* 


• 


* 


High-Z 


hoi 


* 


L 


* 




High-Z 


'dds 



*: H or L 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Vdo 


Power Supply Voltage 


-0.3-7.0 


V 


Vim 


Input Voltage 


-0.3" -7.0 


V 


Vuo 


Input and Output Voltage 


-0.5~V DD ♦ 0.5 


V 


Po 


Power Dissipation 


1.0/0.6" 


W 


Tsolder 


Soldering Temperature 


260-10 


•C • sec 


Tstrg. 


Storage Temperature 


-55-150 


•c 


Topr. 


Operating Temperature 


0-70 


•c 



*: -3.0V at pulse width 50ns MAX. **: SOP 



D.C. RECOMMENDED OPERATING CONDITIONS. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V 0D 


Power Supply Voltage 


4.5 


5.0 


5.S 


V 


V,n 


Input High Voltage 


2.2 




V 00 + 0.3 


V|L 


Input Low Voltage 


-0.3 




0.8 


VOH 


Data Retention Supply Voltage 


2.0 




5.5 
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D.C. and OPERATING CHARACTERISTICS ( Ta = ~ 70 °C, V D d = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


VlN = ~ Vpo 






±1.0 


fiA 


'OH 


Output High Current 


V h = 2.4V 


- 1.0 






mA 


l0L 


Output Low Current 


Vol = 0.4V 


4.0 


- 




mA 


lLO 


Output Leakage Current 


CTT = V| H or CE2 = V, L or R/W = V, L or 
ST = V|„, V 0U T » - V 0D 






± 1.0 


!iA 


'ddoi 


Operating Current 


cTf = V, L and CE2 = V, H and RW - V, H , 

Iout = 0mA 

Other Inputs = V| H /Vn. 

tcycie - Min - c y £le 


- 


- 


80 


mA 


'D002 


CTT = 0.2V and CE2 = V DD -0.2V 
R/W « V 00 -0.2V, Iout = OmA 
Other Inputs = V D d-0.2V/0.2V 
tcycle - M ' n - £ y cle 






70 


mA 


Idosi 


Standby Current 


CET = V,h or CE2 = V| L 






3 


mA 


l DD S2<" 


CTT = V D0 -0.2V or CE2 = 0.2V 
V DD = 2.0V-5.5V 


Ta = 2S*C 




2 


4 




Ta = 0-70*C 






30 



Note:(l) In standby mode with CET £ V D D-0.2V, these specification limits are guaranteed under 
the condition of CE2 g V DD -0.2V or CE2 S 0.2V. 



CAPACITANCE (Ta = 25"C, f = 1MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


Qn 


Input Capacitance 


V, N • GND 


10 


PF 


COUT 


Output Capacitance 


V 0U T = GND 


10 



Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = - 70°C, V DD = 5V ± 10%) 
Read Cycle 



SYMBOL 


PARAMETER 


TC55100IPL-85L 
TCS51001FL-85L 


TC551001PL-10L 
TC551001FL-10L 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 




tRC 


Read Cycle Time 


85 




100 






Ucc 


Address Access Time 




85 




100 




koi 


CET Access Time 




85 




too 




l C02 


CE2 Access Time 




85 




100 




t0E 


Output Enable to Output in Valid 




45 




50 


ns 


kOE 


Chip Enable (CUT. CE2) to Output in Low-Z 


10 




10 






ttJEE 


Output Enable to Output in Low-Z 


a 











t0D 


Chip Enable (CTT. CE2) to Output in High-Z 




30 




35 




toDO 


Output Enable to Output in High-Z 




30 




35 






Output Data Hold Time 


to 




10 







•Write Cycle 



SYMBOL 


PARAMETER 


TC551001PL-85L 
TC551001FL-85L 


TC551001PL-10L 
TC551001FL-10L 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 




twc 


Write Cycle Time 


85 




100 






twP 


Write Pulse Width 


60 




60 






tew 


Chip Selection to End of Write 


75 




80 






tAS 


Address Setup Time 














twR 


Write Recovery Time 












ns 


toow 


R/Wto Output in High-Z 




30 




35 




tOEW 


R/W to Output in Low-Z 














«0S 


Data Set up Time 


35 




40 






tOH 


Data Hold Time 















A.C. TEST CONDITIONS 

• Output Load : lOOpF + 1 TTL Gate 

• Input Pulse Level : 0.6V, 2.4V 

• Timing Measurement Vin : 0.8V, 2.2V 

Reference Level Vout : 0.8V, 2.2V 

• tr.tf : 5ns 



B-48 



TC551 001 PL-85L/PL- 1 0L 
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TC551 001 PL— 85L/PL— 1 0L 
TC551 001 FL— 85L/FL— 1 0L 




TC551 001 PL— 85L/PL— 1 0L 
TC551 001 FL— 85L/FL— 1 0L 



NOTE: 

(1) R/W is High for Read Cycle. 

(2) Assuming that CIT Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CTJT High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that UE is High for Write Cycle, Outputs are in high impedance state during this 
period. 



DATA RETENTION CHARACTERISTICS ( Ta = - 70 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V D H 


Data Retention Supply Voltage 


2.0 




5.5 


V 


hosi 


Standby Current 


V 00 = 3.0V 






15* 


M A 


V DD « 5.SV 






30 


kDR 


Chip Deselection to Data Retention Mode 









nS 


tp. 


Recovery Time 


5 






mS 



* ) 3/iA (MAX) at Ta = 0-40'C 
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CE2 Controlled Data Retention Mode ( 3 ) 




GNO 

NOTE: 

(1) In CE1 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 § 0.2V or CE2 £ Vdd - 0.2V. 

(2) If the Vih of CE1 is 2.2V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.4V, IddSI current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V. 
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OUTLINE DRAWING (DIP32 - P - 600) 

Unit in mm 
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TC551001PL-85L/PL-10L 
TC551 001 FL— 85L/FL— 1 0L 



OUTLINE DRAWING (SOP32 - P - 525) 



Unit in mm 




0.775 typ 



mum: 

16 



- HH0.2S «l 



J- 



21,1 





Weight : 1.1 Og (Typ.) 
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1 3 1 ,072 WORDS x 8 BIT STATIC RAM „„„ -„_„__„ 

PRELIMINARY 

DESCRIPTION 

The TC551001PI/FI is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 100ns. When CE1 is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2,uA typically. The TC551001PI/FI has three control 
inputs. Chip enable inputs (CE1.CE2) allow for device selection and data retention control, and an 
output enable input (0~E") provides fast memory access. Thus the TC551001PI/FI is suitable for use in 
various microprocessor application system where high speed, low power, and battery back up are 
required. And TC551001PI / FI guarantees -40~85°C operating temperature so TC551001PI / FI is 
suitable for use in wide operating temperature system. 

The TC551001PI/FI is offered in both a dual - in - line 32 pin standard plastic package and small - 
out- line plastic flat package. 
FEATURES 



• Low Power Dissipation 

27.5mW/MHz (Typ.) 

• Standby Current 4^A at Ta = 25°C(MAX) : 

TC551001PI-10L/FI-10L 

• 5V Single Power Sup ply 

• Power Down Feature: CE1, CE2 

• Data retention Supply Voltage : 2.0 - 5.5V 

• Wide Temperature Operating : -40~85°C 



• Access Time 



Access Time (max.) 


ICOns 


cTf Access Time (max.) 


100ns 


CE2 Access Time (max.) 


100ns 


0? Access Time (max.) 


SOns 



• Directly TTL Compatible: All Inputs and Outputs 

• Package: TC551001PI-L : DEP32-P-600 

TC551001FI-L : SOP32-P-525 



PIN CONNECTION (TOP VIEW) 



BLOCK DIAGRAM 




C 12 

i/oi C 13 

1/02 C 14 

1/03 C 15 

GND C 16 



PIN NAMES 



32 □ V 0D 

31 □ A1S 

30 □ CE2 

29 □ R/W 

28 3 A13 

27 □ A8 

26 3 A9 

25 □ All 

24 □ OT 

23 □ A10 

22 □ m 

21 31/08 
20 Hl/07 
19 Dl/06 
18 Hi/05 
17 Dl/04 



CE 



A4C 
A5C 
A6« 
A7C 
A12 = 
A13": 
A14C 
A15C 
A16"= 



vi 




tC 




Q 




Ooc 








§5 




oe cd 





MEMORY CELL 
ARRAY 
512x64x32 
(1048576) 



1/01 



1/08 



A0~A16 


Address Inputs 


R/W 


Read /Write Control Input 


01 


Output Enable Input 


CTT.CE2 


Chip Enable Input 


1/01-1/08 


Data input /Output 


Voo 


Power ( + SV) 


GND 


Ground 


N.C. 


No Connection 



r 



SENSE AMP. 



COLUMN ADDRESS 
, DECODER 



COLUMN ADDRESS 
, , ROISTER , 



_ COLUMN ADDRESS _ 

irfffhr 

A0A1 A2 A3ABA9A10AI1 



Of O- 
R/Wo- 



cTTo 

CE2 




■ CE 
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TC551001PI-10L 
TC551001FI-10L 



OPERATION MODE 



OPERATION MODE 


CET 


CE2 


51 


R/W 


1/01 - 1/08 


POWER 


Read 


L 


H 


L 


H 


D OUT 


boo 


Write 


L 


H 


* 


I 


Din 


■ooo 


Output Deselect 


L 


H 


H 


H 


High-Z 


'ddo 


Standby 


H 






* 


High-Z 


bos 


# 


L 


* 


» 


High-Z 


bos 



*: H or L 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Voo 


Power Supply Voltage 


-0.3-7.0 


V 


VlN 


Input Voltage 


-0.3* ~ 7.0 


V 


V|/o 


Input and Output Voltage 


-0.5-V DD ♦ 0.5 


V 


Po 


Power Dissipation 


1.0/0.6" 


w 


Tsolder 


Soldering Temperature 


260-10 


•C- sec 


Tstrg. 


Storage Temperature 


-55- 150 


•c 


Topr. 


Operating Temperature 


-40-85 


•c 



*: -3.0V at pulse width 50ns MAX. **: SOP 



D.C. RECOMMENDED OPERATING CONDITIONS. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V[)0 


Power Supply Voltage 


4.5 


S.O 


5.5 


V 


V| H 


Input High Voltage 


2.4 




V D0 + 0.3 


Vil 


Input Low Voltage 


-0.3 




0.6 


V H 


Data Retention Supply Voltage 


2.0 




5.5 
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TC551001PI-10L 
TC551001FI-10L 



D.C. and OPERATING CHARACTERISTICS (Ta= -40~85°C, V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


V| N = ~ V DD 






+ 1.0 


/'A 


'oh 


Output High Current 


V 0H = 2-4V 


-1.0 






mA 


l0L 


Output Low Current 


v 0L = 0.4V 


4.0 


- 




mA 




Output Leakage Current 


CE1 = V| H or CE2 = V| L or R/W = V, L or 
SE = V,H. V 0U T= 0~V OD 






± 1.0 


/'A 




Operating Current 


CTT = V| L and CE2 = V, H and R/W = V| H , 

loUT = 0mA 

Other Inputs = Vm/Vu. 

tcycle - Min - c Y cle 


- 


- 


80 


mA 


I0002 


CTT = 0.2V and CE2 = V 00 -0.2V 
R/W = V DO -0.2V, l 0U T = 0mA 
Other Inputs = V 00 - 0.2V /0.2V 
'cycle • Min. cycle 






70 


mA 


'OOSI 


Standby Current 


CTT = V,H or CE2 = V| L 






3 


mA 


l0DS2 ( " 


CTT = V oo -0.2V or CE2 = 0.2V 
V DO = 20V-S.SV 


Ta = 25'C 




2 


4 


,,A 


Ta = -40~85°C 






70 



Note:(l) In standby mode with UET £ Vdd-0.2V, these specification limits are guaranteed under 
the condition of CE2 S V»n-0.2V or CE2 ^ 0.2V. 



CAPACITANCE (Ta = 25°C, f = 1MHz) 



SYMBOL 


PARAMETER 


TE5T CONDITION 


MAX. 


UNIT 


ClN 


Input Capacitance 


V, N = GND 


10 




COUT 


Output Capacitance 


V OUT m GND 


10 



Note: This parameter periodically sampled is not 100% tested. 
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TC551001PI-10L 
TC551001FI-10L 



A.C. CHARACTERISTICS (Ta = -40 - 85°C, V DD = 5V + 10%) 
Read Cycle 



SYMBOL 


PARAMETER 


TC551001PI- 10L 
TC551001FI- 10L 


UNIT 


MIN. 


MAX. 


tRC 


Read Cycle Time 


100 




ns 


>ACC 


Address Access Time 




100 


koi 


CTT Access Time 




100 


'C02 


CE2 Access Time 




100 


tOE 


Output Enable to Output in Valid 




so 


l COE 


Chip Enable (CTT, CE2) to Output in Low-Z 


5 




toEE 


Output Enable to Output in Low-Z 







too 


Chip Enable (CTT, CE2) to Output in High-Z 




40 


tooo 


Output Enable to Output in High-Z 




40 


tOH 


Output Data Hold Time 


10 





Write Cycle 



SYMBOL 


PARAMETER 


TCS51001PI-10L 
TCS51001FI- 10L 


UNIT 


MIN. 


MAX. 


twc 


Write Cycle Time 


100 




ns 


twp 


Write Pulse Width 


70 




tew 


Chip Selection to End of Write 


80 




Us 


Address Set up Time 







twR 


Write Recovery Time 







tODW 


R/Wto Output in High-Z 




40 


<OEW 


R / W to Output in Low-Z 







tos 


Data Set up Time 


40 






Data Hold Time 








A.C. TEST CONDIONS 

• Output Load : lOOpF+lTTLGate 

• Input Pulse Level : 0.4V, 2.6V 

• Timing Measurement Vin : 0.6V, 2.4V 

Reference Level VouT : 0.8V, 2.2V 

• t r , tf : 5ns 
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TC551001PI-10L 
TC551001FI-10L 




TC551001PI-10L 
TC551001FI-10L 
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NOTE: 

(1) RAV is High for Read Cycle. 

(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that UE is High, for Write Cycle, Outputs are in high impedance state during this 
period. 



DATA RETENTION CHARACTERISTICS ( Ta = - 40 - 85 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Voh 


Data Retention Supply Voltage 


2.0 




5.5 


V 


Idosj 


Standby Current 


V 0D = 3.0V 






35 r 


M 


V D0 = 5.5V 






70 


*COR 


Chip Deselection to Data Retention Mode 









nS 


tR 


Recovery Time 


5 






mS 



* ) 3/jA (MAX) at Ta = - 40~40'C 
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TC551001PI-10L 
TC551001FI-10L 



CE2 Controlled Data Retention Mode ( 3 ) 
Vpo 



V D 

4.5V 



CE2 



VlL 



GNO 



OATA RETENTION MODE 



0.2V 



NOTE: 

(1) In CE1 controlled data retention mode, minmum standby current mode is achieved 
under the condition of CE2 5 0.2V or CE2 £ Vdd - 0.2V. 

(2) If the Vjn of CE1 is 2.4V in operaton, during the period that the Vdd voltage is going 
down from 4.5V to 2.6V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V. 
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TC551001FI-10L 



OUTLINE DRAWING 
(DIP32-P-600) 



32 



1 



12.0 ±0.2 




Weight : 4.53g ( TYP. ) 
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TC551001PI-10L 
TC551001FI-10L 



OUTLINE DRAWING 
(SOP32-P- 525) 



UNIT in mm 



32 




0.775 typ 



irrrni 



HflBHHBHH. 

16 



0.310.1 



■\0.Z5j 



21.1 MAX 



20.6 + 0.2 



I 



MS 




0.810.2 



Weight : 1.10g (TYP.) 
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1 3 1 ,072 WORDS x 8 BIT STATIC RAM PRELIMINARY 

DESCRIPTION 

The TC551001APL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low p ower features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 70ns. When CET is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2pA typically. The TC551001APL has three control 
inputs. Chip enable inputs (CTJI.CE2) allow for device selection and data retention control, and an 
output enable input (CE) provides fast memory access. Thus the TC551001APL is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. 

The TC551001APL is offered in a dual -in -line 32 pin standard plastic package, small - out - line 
plastic package and thin small - out - line plastic package (forward, reverse type). 



FEATURES 



• Access Time (max.) 



: 27.5mW/MHz (Typ.) Operating 




TCSSlOOlAfU 


TCS5I001APU 


TC5S1001APL/ 


• Standby Current: 100,uA(Max.) 




AFUAFTUATRl-70 


AFL/AFTL/ATRl-85 


AFUAFTUATHL-10 


• 5V Single Power Supply 


Access Time 


70ns 


85ns 


100ns 


• Power Down Features : CET, CE2 


CTT Access Time 


70ns 


85ns 


100ns 


• Data retention Supply Voltage : 2.0 - 5.5V 


CE2 Access Time 


70ns 


85ns 


100ns 


• Directly TTL Compatible 


OI Access Time 


35ns 


45ns 


50ns 



• Package : TC551001APL 
TC551001AFL 
TC551001AFTL 
TC551001ATRL 



DIP32-P-600 
SOP32-P-525 
TSOP32-P-0820 
TSOP32-P-0820A 



PIN CONNECTION (TOP VIEW) 
o 32 PIN DIP & SOP 



N.C.C 1 
A16C 2 
A14C 3 
A12C 4 
A7 C 5 
A6 C 6 
AS C 7 
A4 C 8 
A3 C 9 
A2 C 10 
A1 C 11 
AO C 12 
1/OlC 13 
1/02C 14 
I/03C 15 
GNDC 16 



32 3 V D0 
31 3 A15 
30 3 CE2 
29 3 R/W 
28 3 A13 
27 3 A8 
26 3 A9 
25 3 A11 

243 or 

23 3 A10 

22 3 err 

21 3 1/08 
20 3 1/07 
19 3 1/06 
18 3 l/OS 
17 3 1/04 



o 32 PIN TSOP 

( forward typ* ) 



( reverse type ) 





PIN NAMES 



A0-A16 


Address Inputs 


Pin No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


R/W 


Read /Writ* Control Input 


Pin Nam* 


An 


A 9 


A 8 


Al3 


R/W 


CE2 


A, 5 


v 00 


N.C 


Ail 


An 


An 


A 7 


As 


A S 


Aa 


DT 


Output Enable Input 


Pin No. 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


CET.CE2 


Chip Enable Input 


Pin Name 


A 3 


A 2 


A, 


Ao 


1/01 


1/02 


1/03 


GND 


1/04 


l/OS 


1/06 


1/07 


1/08 


GET 


A10 


OS 


1/01-1/08 


Data Input/ Output 
































Voo 


Power ( ♦ 5V) 




GND 


Ground 


N.C 


No Connection 
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BLOCK DIAGRAM 




lo fO 

!o-J>J 



OPERATION MODE 



OPERATION MODE 


err 


CE2 


m 


R/W 


I/0 1 — 1/08 


POWER 


Read 


L 


H 


L 


H 


Dout 


boo 


Write 


L 


H 




L 


Din 


Iddo 


Output Deselect 


L 


H 


H 


H 


High-Z 


boo 


Standby 


H 








High-Z 


bos 




L 


* 




High-Z 


bos 



*: H or L 
ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNITS 


Vdd 


Power Supply Voltage 


-0.3-7.0 


V 


Vin 


Input Voltage 


-0.3" -7.0 


V 


V|/0 


Input and Output Voltage 


-0.5-V DD + 0.5 


V 


fo 


Power Dissipation 


1.0/0.6** 


w 


Tsolder 


Soldering Temperature 


260-10 


•C- sec 


Tstrg. 


Storage Temperature 


-S5-150 


•c 


Topr. 


Operating Temperature 


0-70 


•c 



*: -3.0V at pulse width 50ns MAX. 



*: SOP 
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0-70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdd 


Power Supply Voltage 


4.5 


S.O 


S.5 


V 


Vim 


Input High Voltage 


2.2 




V D0 * 0.3 


ViL 


Input Low Voltage 


-0.3 




0.8 


Voh 


Data Retention Supply Voltage 


2.0 




5.5 



D.C. and OPERATING CHARACTERISTICS ( Ta = ~ 70 °C, V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


III 


Input Leakage Current 


Vi N = 0-V OD 






± 1.0 


/■A 




Output High Current 


V 0H = 2.4V 


-1.0 






mA 


lOL 


Output Low Current 


V 0L = 0.4V 


4.0 






mA 


Ilo 


Output Leakage Current 


CFf = V,„ or CE2 = V| L or R/W = V| L or 
OT = V,„, V 0U T = - V DD 






±1.0 


^ 


'dooi 


Operating Current 


C1T = V, L and CE2 = V, H 

and R/W = V, H , 

I ut = 0mA 

Other Inputs = V| H /V| L 


Tcycle 


Min. 






70 


mA 








20 


'dooj 


CTT=0.2V and CE2 = V 00 -0.2V 
R/W = V DD -0.2V, 
l OU T = 0mA 

Other Inputs = V DD -0.2V/0.2V 


Tcycle 


Min. 






60 


mA 








10 


Iddsi 


Standby Current 


CTT = V| H or CE2 = V| L 






3 


mA 


lDDS2"> 


ClT = V OD -0.2V or CE2 « 0.2V 
V DD = 2.0V - 5.5V, Ta = - 70'C 




2 


100 





Note:(l) In standby mode with CE1 & Vdd — 0.2V, these specification limits are guaranteed under 
the condition of CE2 6 Vdd -0.2V or CE2 S 0.2V. 



CAPACITANCE (Ta = 25°C, f = 1MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 




Input Capacitance 


V, N = GND 


10 


pF 


Qjut 


Output Capacitance 


Vqut = GND 


10 



Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = ~ 70°C, V DD - 5V ± 10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC55t001APL-70 
TCSS1001AFL-70 
TC5S100IAFTL-70 
TCS51001ATRL-70 


TC5S1001APL-85 
TC551001AFL-85 
TC551001AFTL-85 
TC551001ATRL-85 


TC551001APL-10 
TC551001AFL-10 
TCS51001AFTL-I0 
TC5S1001ATRL-10 


UNIT 






MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




tRC 


Read Cycle Time 


70 




85 




100 








Address Access Time 




70 




85 




100 




'coi 


CTT Access Time 




70 




85 




100 




tC02 


CE2 Access Time 




70 




85 




100 


ns 


«OE 


Output Enable to Output in Valid 




35 




45 




50 


*COE 


Chip Enable (CTT, CE2) to Output in Low-Z 


to 




10 




10 






tOEE 


Output Enable to Output in Low-Z 


5 




5 




5 






tQD 


Chip Enable (CTf. CE2) to Output in High-Z 




25 




30 




35 




toDO 


Output Enable to Output in High-Z 




25 




30 




35 




toH 


Output Data Hold Time 


10 




10 




10 







WRITE CYCLE 



SYMBOL 


PARAMETER 


TC551001APL-70 
TC551001AFL-70 
TC551001AFTL-70 
TC551001ATRL-70 


TCS51001APL-85 
TC5S1001AFL-85 
TC551001AFTL-85 
TCS51001ATRL-85 


TC551001APL-10 
TC551001AFL-10 
TC551001AFTL-10 
TC551001ATRL-10 


UNIT 






MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




twc 


Write Cycle Time 


70 




85 




100 






twp 


Write Pulse Width 


50 




60 




60 






kw 


Chip Selection to End of Write 


60 




75 




80 






tAS 


Address Setup Time 

















ns 


tWR 


Write Recovery Time 

















tODW 


R/Wto Output in High-Z 




25 




30 




35 




t<JEW 


R / W to Output in Low-Z 


S 




5 




5 






Ids 


Data Set up Time 


30 




35 




40 






tDH 


Data Hold Time 




















A.C. TEST CONDITIONS 

• Output Load : lOOpF+lTTLGate 

• Input Pulse Level : 0.6V, 2.4V 

• Timing Measurement Vim : 1.5V 

Reference Level VrjUT '• 1-5V 

• tr.tf : 5ns 
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NOTE: 

(1) R/W is High for Read Cycle. 

(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that 01" is High for Write Cycle, Outputs are in high impedance state during this 
period. 

(5) The I/O may be in the output state at this time, input signals of opposite phase must not be 
applied. 



DATA RETENTION CHARACTERISTICS ( Ta = ~ 70 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V D H 


Data Retention Supply Voltage 


2.0 




5.5 


V 




Standby Current 


V DO = 3.0V 






50 


MA 


V D o = 5.5V 






100 


'COR 


Chip Deselection to Data Retention Mode 









nS 




Recovery Time 


5 






mS 
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CE2 Controlled Data Retention Mode ( 3 ) 




GND 1 1 — 

NOTE: 

(1) In CE1 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 5 Vdd - 0.2V. 

(2) If the Vjh of CEl is 2.2V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.4V, IddSI current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V. 
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OUTLINE DRAWING ( DIP32-P-600 ) 

Unit in mm 




Weight : 4.53 g (Typ.) 
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OUTLINE DRAWING ( SOP32-P-525 ) 

Unit in mm 



17 




0.775 ty? 



lUTTLff 



16 



21.1 MAX 



20.6 ±0.2 


(N 








+l 


5 
s 






IN 


GO 




Ip i 

• 

I 

0.19 + 0.1 





Jt 



I 0.8 + 0.2 



Weight : 1.10 g (Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820 ) 



Unit in mm 



TENTATIVE 

CO 

o 
d 

I 




0.5±0.1 



Weight : 0.36 g (Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820A ) 



Unit in mm 



TENTATIVE 

m 

to 
o 
o 

I 




0.5±0.1 



Weight : 0.36 g (Typ.) 



B-76 



131,072 WORDS x8 BIT STATIC RAM PRELIMINARY 
DESCRIPTION 

The TC551001APL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 70ns. When CET is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2,«A typically. The TC5510O1APL has three control 
inputs. Chip enable inputs (CET.CE2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001APL is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. 

The TC551001APL is offered in a dual - in - line 32 pin standard plastic package, small - out - line 
plastic package and thin small -out -line plastic package (forward, reverse type). 

FEATURES 

• Low Power Dissipation 

: 27.5mW/MHz (Typ.) Operating 

• Standby Current: 4M (Max.) at Ta=25"C 

• 5V Single Power Supply 

• Power Down Features : CE1, CE2 

• Data retention Supply Voltage : 2.0 ~ 5.5V 

• Directly TTL Compatible 

: All Inputs and Outputs 



• Access Time (max.) 





TC5S1001APU 
4FUAFTL/ATKI-70 


TC551001APL/ 
AFUAFTL/ATRL-85 


TC551001APU 
AFL/AFTL/ATRl-1 


Access Time 


70ns 


85ns 


100ns 


CE1 Access Time 


70ns 


85ns 


100ns 


CE2 Access Time 


70ns 


85ns 


100ns 


OE Access Time 


35ns 


«ns 


50ns 



Package : TC551001APL 
TC551001AFL 
TC5510O1AFTL 
TC551001ATRL 



DIP32-F-600 
SOP32-P-525 
TSOP32-P-0820 
TSOP32-P-0820A 



PIN CONNECTION (TOP VIEW) 
o 32 PIN DIP & SOP 

32b v D0 
31 □ A15 
30 3 CE2 
29 3 R/W 
28 3 A13 
27 3 A8 
26 3 A9 
25 3 A11 

20 SE 
213 A10 
22 3 CET 

21 □ 1/08 
20 3 1/07 
19 3 1/06 
18 3 I/05 
17p 1/04 

PIN NAMES ~ = *~™ 




o 32 PIN TSOP 

( forward type ) 



( reverse type ) 





liiiiiiii ' 



A0-A16 


Address Inputs 


Pin No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


R/W 


Read /Write Control Input 


Pin Name 


A,i 


As 


A, 


A 13 


R/W 


CE2 


A,5 


Voo 


N.C 


Al» 


A,» 


A t2 


A 7 


As 


As 


A4 




Output Enable Input 


Pin No. 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


cTT,CE2 


Chip Enable Input 


1/01-1/08 


Data Input/ Output 


Pin Name 


A3 


A 2 


A, 


Ao 


1/01 


1/02 


1/03 


GND 


1/04 


1/05 


1/06 


1/07 


1/08 


err 


A10 


OE 


v 00 


Power ( + 5V) 




GND 


Ground 


N.C. 


No Connection 
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BLOCK DIAGRAM 



CE 



A7 
AS 
A9 
A11 

a! 
A14 
A15 
A16 



1/01 



I/08 





\ 








E 

o 




< Uf 

tea* 





MEMORY CELL 

ARRAY 
512x64x32 
(1048576) 



r 



SENSE AMP. 



COLUMN ADDRESS 
, DECODER , 



COLUMN ADDRESS 
REGISTER 



COLUMN ADDRESS 



0E o 
R/Wc- 

err 

CE2 



BUFFER 

mTrm 

A0A1 A2A3A4ASA6 A10 




- CE 



OPERATION MODE 



OPERATION MODE 


CET 


CE2 


or 


R/W 


1/01-1/08 


POWER 


Read 


L 


H 


L 


H 


DouT 


Iddo 


Write 


L 


H 


» 


L 


Din 


Iddo 


Output Deselect 


L 


H 


H 


H 


High-Z 


Iddo 


Standby 


H 




• 


* 


High-Z 


'dds 


• 


L 


• 


• 


High-Z 


'dds 



*: H or L 
ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNITS 


Vdd 


Power Supply Voltage 


-0.3-7.0 


V 


V,n 


Input Voltage 


-0.3* -7.0 


V 


v ro 


Input and Output Voltage 


-0.5-V OD + 0.5 


V 


Po 


Power Dissipation 


1.0/0.6" 


W 


Tsolder 


Soldering Temperature 


260-10 


•C- sec 


Tstrg.- 


Storage Temperature 


-55- 150 


•c 


Topr. 


Operating Temperature 


0-70 


•c 



•: -3.0V at pulse width 50ns MAX. 



SOP 
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D.C. RECOMMENDED OPERATING CONDITIONS ( Ta = - 70 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


V|H 


Input High Voltage 


2.2 




V DD + 0.3 


Vil 


Input Low Voltage 


-0.3 




0.8 




Data Retention Supply Voltage 


2.0 




5.5 



D.C. and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


hi 


input Leakage Current 


v, N = o-v 00 






±1.0 


„A 


lOH 


Output High Current 


V 0H « 2.4V 


-1.0 






mA 


loi 


Output Low Current 


v 0L « 0.4V 


4.0 






mA 




Output Leakage Current 


CTT = V| H or CE2 « V, L or R/W = V», or 

OT * V,H. V UT = - Voo 






♦1.0 


#>* 


•ddoi 


Operating Current 


CTT = V| L and CE2 = V, H 

and R/W = V, H . 

lour = 0mA 

Other Inputs » V| H /V| L 


Ttycle 


Min. 






70 


mA 








20 


Iodo2 


CTT=0.2V and CE2«V DD -0.2V 
R/W = V 00 -0.2V, 
l 0UT = 0mA 

Other lnputs = V DO -0.2V/0.2V 


Tcycle 


Min. 






60 


mA 


1a* 






10 


loost 


Standby Current 


CTT = V, M or CE2 = Vn. 






3 


mA 




CTT = V DD - 0.2V or CE2 = 0.2V 


Ta = 25"C 




2 


4 


^A 


V 0D » 2.0V -5.5V 


Ta = 0-70"C 






30 



Note:(l) In standby mode with CET S Vdd-0.2V, these specification limits are guaranteed under 
the condition of CE2 & Vdd-0.2V or CE2 £ 0.2V. 



CAPACITANCE (Ta = 25°C, f = 1MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


C,N 


Input Capacitance 


Vim - GND 


10 


pF 


CoUT 


Output Capacitance 


Vout - GND 


10 



Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = - 70°C, V DD = 5V ± 10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TCS51001APL.70L 
TC551001AFL-70L 
TC551001AFTL-70L 
TC5S 1 00 1 ATRL-70L 


TC551001APL-8SL 
TC551001AFL-85L 
TCS5100IAFTL-8SL 
TC551001ATRL-85L 


TC551001APL-10L 
TCS51001AFL-10L 
TC551001AFTL-10L 
TCS51001ATRL-10L 


UNIT 






MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




tRC 


Read Cycle Time 


70 




85 




100 






Ucc 


Address Access Time 




70 




85 




100 




tcoi 


CE1 Access Time 




70 




85 




100 




k02 


CE2 Access Time 




70 




85 




100 


ns 


k)E 


Output Enable to Output in Valid 




35 




45 




50 


tCOE 


Chip Enable (CTT, CE2) to Output in Low-Z 


10 




10 




10 






*OEE 


Output Enable to Output in Low-Z 


5 




5 




5 






toD 


Chip Enable (CTT. CE2) to Output in Kigh-Z 




25 




30 




35 




to DO 


Output Enable to Output in High-Z 




25 




30 




35 




tOH 


Output Data Hold Time 


10 




10 




10 







WRITE CYCLE 



SYMBOL 


PARAMETER 


TC551001APL-70L 
TC55I001AFL-70L 
TC551001AFTL-70L 
TC551001ATRL-70L 


TC551001APL-85L 
TCS51001AFL-85L 
TC551001AFTL-8SL 
TC551001ATRL-85L 


TC551001APL-10L 
TC551001AFL-10L 
TC551001AFTL-10L 
TC551001ATRL-10L 


UNIT 






MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




twc 


Write Cycle Time 


70 




85 




100 






twp 


Write Pulse Width 


50 




60 




60 






tew 


Chip Selection to End of Write 


60 




75 




80 






tAS 


Address Set up Time 



















tWR 


Write Recovery Time 

















ns 


tODW 


R/Wto Output in High-Z 




25 




30 




35 




tOEW 


R/W to Output in Low-Z 


5 




5 




5 






tDS 


Data Set up Time 


30 




35 




40 






tDK 


Data Hold Time 




















A.C. TEST CONDITIONS 

• Output Load : lOOpF + 1 TTL Gate 

• Input Pulse Level : 0.6V, 2.4V 

• Timing Measurement Vin : 1.5V 

Reference Level V<jut : 1.5V 

• tr.tf : 5ns 
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TC551 001 APL/AFL/AFTL/ATRL— 70L, -85L, -10L 
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NOTE : 

(1) R/W is High for Read Cycle. 

(2) Assuming that CET Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that (3ET High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that OTJ is High for Write Cycle, Outputs are in high impedance state during this 
period. 

(5) The I/O may be in the output state at this time, input signals of opposite phase must not be 
applied. 



DATA RETENTION CHARACTERISTICS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdh 


Data Retention Supply Voltage 


2.0 




5.5 


V 


'DDS2 


Standby Current 


V 0o »3.0V 






15* 




V DD = S.5V 






30 




Chip Deselection to Data Retention Mode 









nS 


tR 


Recovery Time 


5 






mS 



*) 3^'MAX.) Ta = 0-40*C 



GET Controlled Data Retention Mode C 1 ) 




GND 
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CE2 Controlled Data Retention Mode ( 3 ) 




NOTE: 

(1) In CE1 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 £ 0.2V or CE2 & Vdd - 0.2V. 

(2) If the Vih of CE1 is 2.2V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.4V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 £ 0.2V. 



B-84 



TC551 001 APL/AFL/AFTL/ATRL— 70L, -85L, -10L 



OUTLINE DRAWING ( DIP32-P-600 ) 



Unit in mm 



32 " 

r,nnnnr,nnnnnnnn 



U U U LI U u > 
1 



uuuuuuu 

16 




42,5 > 



1.95 TTF 



42.0 + 0.2 




1.4 ±0.1 



0.5 ±0.1 



W0.25QI 



Weight : 4.53 g (Typ.) 
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OUTLINE DRAWING ( SOP32-P-525 ) 



Unit in mm 



f a b 5 a a a a a a a a a b b b- 




0.775 ttp 



rorm 



16 



20.6 + 0.2 










+1 


2.8 MAX 










0.19 ±0.1 






I 0.8 + 0.2 



Weight : 1.10 g (Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820 ) 



1 an 



CS 

cn 
or 
a 
a 
a 
d 

a 
en 



16 



o 



18.4±0.2 



20.0±0.2 



Unit in mm 



32 



a 

in 



17 



TENTATIVE 




0.5±0.1 



Weight : 0.36 g (Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820A ) 



Unit in mm 



TENTATIVE 



32 



17 



en 
nn 
o 

Q! 

cn 
en 



o 



o 

D 



O 

3D 

a 



18.4*0.2 
20.010.2 



16 







i 








o> 




r-" 





1.0±0.1 



1 .2MAX 



a 



0.1±0.05 



3v 




0.510.1 



Weight : 0.36 g (Typ.) 
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131,072 WORDS x 8 BIT STATIC RAM PRELIMINARY. 

DESCRIPTION 

The TC551001API is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 100ns. When C1T is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2//A typically. The TC551001API has three control 
inputs. Chip enable inputs (CET.CE2) allow for device selection and data retention control, and an 
output enable input (0"E) provides fast memory access. Thus the TC551001API is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. And TC551001API guarantees -40 ~ 85 °C operating temperature so TC551001API is 
suitable for use in wide operating temperature system. 

The TC551001API is offered in a dual - in - line 32 pin standard plastic package, small - out - line 
plastic package and thin small -out -line plastic package (forward, reverse type). 



FEATURES 

• Low Power Dissipation 

27.5mW/MHz (Typ.) Operating 

• Standby Current : 200/iA (Max.) 

• 5V Single Power Supply 

• Power Down Features : CET, CE2 

• Data retention Supply Voltage : 2.0 ~ 5.5V 

• Directly TTL Compatible 

: All Inputs and Outputs 

• Wide Temperature Operating : -40~85 °C 

PIN CONNECTION (TOP VIEW) 
o 32 PIN DIP & SOP 



• Access Time (max.) 



Access Time 


100ns 


CE7 Access Time 


100ns 


CE2 Access Time 


100ns 


OT Access Time 


50ns 



• Package 



TC551001API 
TC551001AFI 
TC551001AFTI 
TC551001ATRI 



DTP32-P-600 
SOP32-P-525 
TSOP32-P-0820 
TSOP32-P-0820A 



N.C.C 1 
A16C 2 
AUC 3 
A12C 4 
A7 C 5 
A6 C 6 
A5 C 7 
A4 C 8 
A3 C 9 
A2 C 10 
A1 C 11 
AO C 12 
1/OlC 13 
I/02C 14 
I/03C 15 
GNDC 16 



32 3 V 0D 
31 3 A15 
30 3 CE2 
29 □ R/W 
28 □ A13 
27 3 AS 
26 3 A9 
25 3 A11 
24 □ 5E 
23 3 A10 
22 □ CET 
21 □ 1/08 
20 □ 1/07 
19 □ I/06 
18 □ 1/OS 
17 □ 1/04 



o 32 PIN TSOP 

(forward type) 



(reverse type) 




llUBLItiil 



PIN NAMES 



A0-A16 


Address Inputs 


Pin No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


R/W 


Read /Write Control Input 


Pin Name 


An 


A 9 


A 8 


A, 3 


nw 


CE2 


Ais 


v 00 


N.C. 


A )6 


A, 4 


A12 


A 7 


A 6 


As 


A 4 


or 


Output Enable Input 


Pin No. 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


CTT.CE2 


Chip Enable Input 


Pin Name 


A3 


A 2 


A, 


A 


1/01 


I/02 


I/03 


GND 


I/04 


UOS 


1/06 


1/07 


1/08 


CTT 


A10 




1/01-1/08 


Data Input /Output 




































Vdd 


Power ( + 5V) 




































GND 


Ground 




































N.C. 


No Connection 
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BLOCK DIAGRAM 



CE 



A7° 
A8° 
A9° 
A11« 
A120 

A13° 
A14° 

A15° 
A160 



is 



12 



MEMORY CELL 

ARRAY 
512x64x32 
(1048576) 



Vdd 
GND 



1/01 



I/08 °" 



r 



SENSE AMP. 



COLUMN ADDRESS 
, DECODER 



COLUMN ADDRESS 
REGISTER 



IT 



ST o- 
R/Wo- 
CTT 
CE2 



— f£> 

o-{>cJ 



COLUMN ADDRESS ^ 
BUFFER 

rTTTTTTT 

AO Al A2 A3 A4 A5 A6A10 




- CE 



OPERATION MODE 



OPERATION MODE 


C7T 


CE2 


51 


R/W 


1/01 - 1/08 


POWER 


Read 


L 


H 


L 


H 


DOUT 


Iddo 


Write 


L 


H 


* 


L 


Din 


Iddo 


Output Deselect 


L 


H 


H 


H 


High-Z 


Iddo 


Standby 


H 


* 


• 


* 


High-Z 


Idds 


* 


L 


* 


* 


High-Z 


•dds 



*: H or L 
ABSOLUTE MAXIMUM RATINGS 



*: -3.0V at pulse width 50ns MAX. **: SOP 



SYMBOL 


ITEM 


RATING 


UNITS 


Vdd 


Power Supply Voltage 


- 0.3 ~ 7.0 


V 


Vin 


Input Voltage 


-0.3* -7.0 


V 


Vi/o 


Input and Output Voltage 


-0.5 ~V DD + 0.5 


V 


Pd 


Power Dissipation 


1.0/0.6** 


W 


Tsolder 


Soldering Temperature 


260-10 


•C- sec 


Trtrg. 


Storage Temperature 


-55-150 


•c 


Topr. 


Operating Temperature 


-40-85 


•C 
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta= -40- 85 °C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


Vih 


Input High Voltage 


2.4 




V 0D + 0.3 


Vll 


Input Low Voltage 


-0.3 




0.6 


Voh 


Data Retention Supply Voltage 


2.0 




5.5 



D.C. and OPERATING CHARACTERISTICS (Ta= -40~85°C, V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


In 


Input Leakage Current 


V,n = 0~Vod 






+ 1.0 


„A 


lOH 


Output High Current 


V H = 2.4V 


-1.0 






mA 


lOL 


Output Low Current 


Vol = 0.4V 


4.0 






mA 


Ilo 


Output Leakage Current 


CTT = V| H or CE2 = V, L or R/W = V !L or 
OT= V, H , V UT = 0~V DD 






±1.0 


*A 


Iddoi 


Operating Current 


CTT = V| L and CE2 = V lH 

and R/W = V 1H , 

Iqut = 0mA 

Other Inputs = V| H /V IL 


Tcyde 


Min. 






70 


mA 


Vs 






20 


Iodo2 


CtT=0.2V and CE2 = V OD -0.2V 
R/W = V DO -0.2V, 
louT = 0mA 

Other Inputs = V DD -0.2V/0.2V 


Tcycle 


Min. 






60 


mA 


1,s 






10 


'DDS1 


Standby Current 


tTT = V| H or CE2 = V| L 






3 


mA 


l00S2<" 


CTT = V DO -0.2V or CE2 = 0.2V 
Vdd = 2 0V - 5.5V, Ta = -40-85 °C 




2 


200 





Note:(l) In standby mode with CE1 6 Vdd -0.2V, these specification limits are guaranteed under 
the condition of CE2 Vdd -0.2V or CE2 g 0.2V. 



CAPACITANCE (Ta = 25°C, f = 1MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 




Input Capacitance 


V| N = GND 


10 




CouT 


Output Capacitance 


Vqut = GND 


10 



Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = -40 ~ 85°C, V DD = 5V + 10% ) 
READ CYCLE 



C\fKA DAI 

SYMBOL 


PARAMETER 


MIN. 


MIN. 


UNIT 


tRC 


Read Cycle Time 


100 






Ucc 


Address Access Time 




100 




tcoi 


CTT Access Time 




100 




ko2 


CE2 Access Time 




100 




tOE 


Output Enable to Output in Valid 




50 


ns 


tcOE 


Chip Enable (CTi", CE2) to Output in Low-Z 


5 




*OEE 


Output Enable to Output in Low-Z 









*OD 


Chip Enable (CTT, CE2) to Output in High-Z 




40 




toDO 


Output Enable to Output in High-Z 




40 




tOH 


Output Data Hold Time 


10 






7RITE CYCLE 


SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


twc 


Write Cycle Time 


100 






twp 


Write Pulse Width 


60 






tew 


Chip Selection to End of Write 


80 






tAS 


Address Setup Time 









*WR 


Write Recovery Time 







ns 


toDW 


R/Wto Output in High-Z 




40 




t<3EW 


R/W to Output in Low-Z 









tDS 


Data Set up Time 


40 






*DH 


Data Hold Time 










A.C. TEST CONDITIONS 

• Output Load : 100pF + lTTLGate 

• Input Pulse Level : 0.4V, 2.6V 

• Timing Measurement Vin : 1.5V 

Reference Level Votjt : 1.5V 

• t r ,tf : 5ns 
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NOTE: 

(1) R/W is High for Read Cycle. 

(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that 0~E is High for Write Cycle, Outputs are in high impedance state during this 
period. 

(5) The I / may be in the output state at this time, input signals of opposite phase must not be 
applied. 



DATA RETENTION CHARACTERISTICS (Ta = -40 ~ 85 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v DH 


Data Retention Supply Voltage 


2.0 




5.5 


V 


boS2 


Standby Current 


V DD = 3.0V 






100 


pA 


V D[) = 5.5V 






200 


tCDFt 


Chip Deselection to Data Retention Mode 









nS 


tR 


Recovery Time 


5 






mS 



CE1 Controlled Data Retention Mode f 1 ) 




GND 
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CE2 Controlled Data Retention Mode ( 3 ) 




GND 

NOTE: 

(1) In CE1 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 5 0.2V or CE2 Vdd - 0.2V. 

(2) If the Vih of CE1 is 2.4V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.6V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 5 0.2V. 



B-96 



TC551 001 API/AFI/AFTI/ATRI— 1 



OUTLINE DRAWING ( DIP32-P-600 ) 



Unit in mm 




1.95ra> 



44HQ.25QI 



Weight : 4.53 g (Typ.) 
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OUTLINE DRAWING ( SOP32-P-525 ) 



Unit in mm 



HHHHHBHHHBHgHHHH- 




0,775 typ 



B H H B B H H 



[T271 



nrrni 



16 



21.1 MAX 



20,6±0,2 



T- — - FToT 













0.8 + 0.2 



Weight : 1.10 g (Typ.) 
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OUTLINE DRAWING (TSOP32-P-0820 ) 



1 at 
a 

CH 

cn 
cn 
r=n 
cm 
cn 
cn 
cm 
ai 
cn 



16 



o 



18.4±0.2 



20.0±0.2 



Unit in mm 




TENTATIVE 




3%. 




0.5±0.1 



Weight : 0.36 g (Typ.) 
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OUTLINE DRAWING (TSOP32-P-0820A) 



Unit in mm 



32 g? 

en 
en 



o 



17 



en 
en 
en 
en 
en 

cn 
en 
cn 



ia 
la 



18.4±0.2 



Q 

ID 

a 
a 
an 



20.0±0.2 



16 



TENTATIVE 




3^ 




0.5±0.1 



Weight : 0.36 g (Typ.) 
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131.072WORDSX8BITSTATICRAM PRELIMINARY 
DESCRIPTION 

The TC551001API is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 100ns. When CE1 is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is typically. The TC551001API has three control 
inputs. Chip enable inputs (CE1.CE2) allow for device selection and data retention control, and an 
output enable input (UE) provides fast memory access. Thus the TC5510O1API is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. And TC551001API guarantees -40 ~ 85 °C operating temperature so TC551001API is 
suitable for use in wide operating temperature system. 

The TC551001API is offered in a dual - in - line 32 pin standard plastic package, small - out - line 
plastic package and thin small - out - line plastic package (forward, reverse type). 

FEATURES 

• Low Power Dissipation 

27.5mW/MHz (Typ.) Operating 

• Standby Current: 4//A(MAX.)at Ta=25°C 

• 5V Single Power Supply 

• Power Down Features : CE1, CE2 

• Data Retention Supply Voltage : 2.0 ~ 5.5V 

• Directly TTL Compatible 

: All Inputs and Outputs 

• Wide Temperature Operating : -40-85 °C 



Access Time (MAX.) 



Access Time 


100ns 


CE1 Access Time 


100ns 


CE2 Access Time 


100ns 


Of Access Time 


50ns 



• Package 



TC551001API-L 
TC551001AFI-L 
TC551001AFTI-L 
TC551001ATRI-L 



DTP32-P-600 
SOP32-P-525 
TSOP32-P-0820 
TSOP32-P-0820A 



PIN CONNECTION (TOP VIEW] 
o 32 PIN DIP & SOP 



N.C.C 

AieC 

A14C 
A12C 
A7 C 
A6 C 
A5 C 
A4 C 8 
A3 C 9 
A2 C 10 
A1 C 11 
AO C 12 
1/OlC 13 
I/02C 14 
I/03C 15 
GNDC 16 



2 V DD 

□ A15 

□ CE2 

□ R/W 

3 A13 
3 A8 

□ A9 

□ A11 

□ 07 

□ A10 

□ SET 
3 1/08 
3 1/07 
3 1/06 

□ 1/05 
3 1/04 



o 32 PIN TSOP 

(forward type) 



( reverse type ) 





PIN NAMES 



A0~A16 


Address Inputs 


Pin No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


R/W 


Read /Write Control Input 


Pin Name 


A,, 


A 9 


A 8 


A, 3 


R/W 


CE2 


A 15 


Vdd 


N.C. 


A,( 


An 


A| 2 


A 7 


A 6 


A 5 


A 4 


OE 


Output Enable Input 


Pin No. 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


CE1.CE2 


Chip Enable Input 


I/01-I/O8 


Data Input /Output 


Pin Name 


A 3 


Aj 


A, 


Ao 


l/OI 


1/02 


1/03 


GND 


1/04 


1/05 


I/06 


1/07 


I/08 


err 


Aio 


or 


Vdd 


Power ( ♦ 5V) 




GND 


Ground 


N.C. 


No Connection 
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BLOCK DIAGRAM 



CE 



A70 
A8 C 
A9° 
A1ic 
A120 
A13C 
A14C 
A150 
A160 



is 



MEMORY CELL 
ARRAY 
512x64x32 
(1048576) 



1/01 o- 



I/08 °" 



r 



SENSE AMP. 



COLUMN ADDRESS 
, DECODER 



COLUMN ADDRESS 
REGISTER 



^ COLUMN ADDRESS 

A0A1 A2A3A4A5A6A10 



OE o- 
R/Wo- 
CTT 
CE2 



H3R 



rO 




-CE 



OPERATION MODE 



OPERATION MODE 


m 


CE2 


OE 


RAV 


1/01-1/08 


POWER 


Read 


L 


H 


L 


H 


DouT 


IqDO 


Write 


L 


H 


* 


L 


Din 


Iddo 


Output Deselect 


L 


H 


H 


H 


High-Z 


Iddo 


Standby 


H 


* 


* 


* 


High-Z 


loos 


* 


L 


* 


* 


High-Z 


IpDS 



*: H or L 
ABSOLUTE MAXIMUM RATINGS 



*: -3.0V at pulse width 50ns MAX. **: SOP 



SYMBOL 


ITEM 


RATING 


UNITS 


Voo 


Power Supply Voltage 


-0.3-7.0 


V 


V,N 


Input Voltage 


-0.3* -7.0 


V 


Vim 


Input and Output Voltage 


-0.5~V DD + 0.5 


V 


Pd 


Power Dissipation 


1.0/0.6" 


W 


Tsolder 


Soldering Temperature 


260-10 


•C- sec 


Tstrg. 


Storage Temperature 


-55-150 


•c 


Topr. 


Operating Temperature 


-40-85 


•c 
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D.C. RECOMMENDED OPERATING CONDITIONS ( Ta = -40 ~ 85 °C ) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


V,H 


Input High Voltage 


2.4 




Vqd + 0.3 


V|L 


Input Low Voltage 


-0.3 




0.6 


Vdh 


Data Retention Supply Voltage 


2.0 




5.5 



D.C. and OPERATING CHARACTERISTICS (Ta= -40- 85 °C, V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


l|L 


Input Leakage Current 


V| N = 0~V DD 






±1.0 


/■A 


l0H 


Output High Current 


V 0H = 2.4V 


-1.0 






mA 


IOL 


Output Low Current 


V 0L = 0.4V 


4.0 






mA 


Ilo 


Output Leakage Current 


ClT = V| H or CE2 = V, L or R/W = V, L or 
OE = V, H . V OU T=0~V D D 






+ 1.0 


/uA 


Iddoi 


Operating Current 


CET = V, L and CE2 = V, H 

and R/W = V| H . 

Iout = OmA 

Other Inputs = V, H / V )L 


Tcycle 


Min. 






70 


mA 








20 




CET=0.2V and CE2 = V DD -0.2V 
R/W = V DO -0.2V, 
Iout = 0mA 

Other lnputs = V DO -0.2V/0.2V 


Tcycle 


Min. 






60 


mA 








10 


'ddsi 


Standby Current 


CET = V,h or CE2 = V| L 






3 


mA 


iDDSaO 


CE1= V DD -0.2V or CE2 = 0.2V 
V DD = 2.0V ~ 5.5V 


Ta = 25'C 




2 


4 




Ta = - 40 - 85'C 






70 



Note:(l) In standby mode with CE1 fe Vdd-0.2V, these specification limits are guaranteed under 
the condition of CE2 S Vdd -0.2V or CE2 S 0.2V. 



CAPACITANCE (Ta = 25°C, f = 1MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


C|N 


Input Capacitance 


V| N = GND 


10 


PF 


Cout 


Output Capacitance 


V 0U T ■ GND 


10 



Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = -40 - 85°C, V DD = 5V ± 10% ) 
READ CYCLE 



SYMBOL 


PARAMETER 


MIN. 


MAX 


UNIT 


tRC 


Read Cycle Time 


100 






Ucc 


Address Access Time 




100 




tcoi 


CE1 Access Time 




100 




t C02 


CE2 Access Time 




100 


ns 


t0E 


Output Enable to Output in Valid 




50 


kOE 


Chip Enable (CfT, CE2) to Output in Low-Z 


5 






toEE 


Output Enable to Output in Low-Z 









too 


Chip Enable (CfT, CE2) to Output in High-Z 




40 




toDO 


Output Enable to Output in High-Z 




40 




tQH 


Output Data Hold Time 


10 







WRITE CYCLE 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


twc 


Write Cycle Time 


100 






twp 


Write Pulse Width 


60 






tew 


Chip Selection to End of Write 


80 






tAS 


Address Set up Time 







ns 


twR 


Write Recovery Time 







toDW 


R/Wto Output in High-Z 




40 




toEW 


R/WtoOutputin Low-Z 









tDS 


Data Set up Time 


40 






tDH 


Data Hold Time 










A.C. TEST CONDITIONS 

• Output Load : lOOpF + 1 TTL Gate 

• Input Pulse Level : 0.4V, 2.6V 

• Timing Measurement Vin : 1.5V 

Reference Level VoUT '• 1.5V 

• t r , tf : 5ns 
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NOTE: 

(1) RAV is High for Read Cycle. 

(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after RAV 
Low transition, Outputs remain in a high r'mpedance state. 

(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to 
RAV High transition, outputs remain in a high impedance state. 

(4) Assuming that <5E is High for Write Cycle, Outputs are in high impedance state during this 
period. 

(5) The I / may be in the output state at this time, input signals of opposite phase must not be 
applied. 



DATA RETENTION CHARACTERISTICS (Ta = -40~85°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V H 


Data Retention Supply Voltage 


2.0 




5.5 


V 




Standby Current 


V DD = 3.0V 






35* 


M 


V DD =5.5V 






70 




Chip Deselection to Data Retention Mode 









nS 


tn 


Recovery Time 


5 






mS 



*) 3^A(MAX.) Ta= -40~40"C 



CE1 Controlled Data Retention Mode ( 1 ) 




GND 
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CE2 Controlled Data Retention Mode ( 3 ) 




NOTE: 

(1) In CE1 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 6 Vdd - 0.2V. 

(2) If the Vih of CE1 is 2.4V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.6V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V. 
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OUTLINE DRAWING ( DIP32-P-600 ) 



Unit in mm 




Weight : 4.53 g (Typ.) 
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OUTLINE DRAWING ( SOP32-P-525 ) 



Unit in mm 



17 




0.775 ttp 



mrrn 



mini 

16 



0.3 ±0.1 



EH] 



3025? 



21.1 MAX 



20.6 + 0.2 






k 










































n 


n 


n 


n 


u 




n 






u 


u 


n 


n 


n 


n 


T7 




to 

I ri 














H 




















d 






Weight : 1.10 g (Typ.) 
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OUTLINE DRAWING (TSOP32-P-0820 ) 



Unit in mm 



1 Hf 

en 
cn 
o 
a 
en 
cn 
cn 
cn 
en 
cn 
cn 

CD 

cn 
cn 



16 



o 



o 



1 8.4±0.2 



32 



o 



20.0±0.2 



17 



TENTATIVE 




3^ 




0.5±0.1 



Weight : 0.36 g (Typ.) 
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OUTLINE DRAWING (TSOP32-P-0820A) 



Unit in mm 



32 



en 
en 



o 



en 
en 
en 
cm 
en 
en 
en 
en 
en 
17 3ni 



E 1 



ED 

n=> 

ID 



18.4±0.2 



ID 
O 
[O 

D 



20.0±0.2 



16 



TENTATIVE 





0.5±0.1 



Weight : 0.36 g (Typ.) 
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8,192 WORD X 8 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC5688P/J is a 66,536 bits high speed static random access memory organized as 8,192 words by 8 
bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS technology 
and advanced circuit from provides high speed feature. 

The TC5588P/J has low power feature with device control using Chip Enable (CET/CE2), and has 
Output Enable Input (0~E~) for fast memory access. Also the device power at memory access is reduced 
by automatic power down circuit form. 

The TC5588P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC5588P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 

FEATURES 
• Fast access time: 



TC5588P/J 


-15 


15ns (MAX.) 


TC5588P/J 


-20 


20ns (MAX.) 


TC5588P/J 


-25 


25ns (MAX.) 


TC5588P/J 


-35 


35ns (MAX.) 


• Low power dissipation: 






Operation TC5588P/J 


-15 


135mA (MAX.) 


TC5588P/J 


-20 


115mA (MAX.) 


TC5588P/J 


-25 


115mA (MAX.) 


TC5588P/J 


-35 


115mA (MAX.) 


Standby 




1mA (MAX.) 



PIN CONNECTION 



TC5588P 



N.C.1 1 



A12[ 
A7C 
A6C 
AS[ 
A4[ 
A3[ 
A2[ 
A1[ 
AOC 
l/01[ 
1/02 C 
1/03 1 
GND[ 



]V DD 
]Wf 
3CE2 
]A8 
]A9 
]A11 
22]QT 
21 ]A10 
201CET 
1911/08 
1811/07 
17 ] 1/06 
16)1/05 
15 11/04 



N.c.rfi ilpv 00 



A12[ 
A7[ 
A6C 
A5[ 
A4[ 
A3[ 
A2[ 
A1[ 
AOC 
1/01 [ 
1/02 [ 
1/03 [ 
GND[ 



2 
3 
4 

5 ? 

6 m 

7 > 
8 

9 £ 

10 ° 

11 - 
12 

13 
14 



27] WE 
26JCE2 
25]A8 
24]A9 
23 ]A11 
22]OT 
21 ]A10 
20 ]t"ET 
19)1/08 
18] 1/07 
17 ] 1/06 
16] 1/05 
15] 1/04 



(DIP) 
PIN NAMES 



(SOJ) 



A0-A12 


Address Inputs 


1/01-1/08 


Data Inputs/Outputs 


CTT.CE2 


Chip Enable Inputs 


WE 


Write Enable Input 


01 


Output Enable Input 


Vdd 


Power ( + 5V) 


GND 


Ground 


N.C. 


No Connection 



5V single power supply : 5V±10% 
Fully static operation 

Directly TTL compatible : All Input and Output 

Output buffer control : 

Package 

TC5588P : DIP28-P-300B 

TC5588J : SOJ28-P-300A 



BLOCK DIAGRAM 



CLOCK 
GENERATOR 



PRECHARGE 
CIRCUIT 



At 2 


°1 














O— 










MEMORY CELL 


i 


o- 
o- 






J 




ARRAY 




o- 


si; 




in 




256x32x8 




o~ 
o- 


003 








(65,536) 


AS 


o- 














Voo 
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TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 



MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


v D0 


Power Supply Voltage 


- 0.5-7.0 


V 


VlN 


Input Voltage 


-2.0-7.0 


V 


VOUT 


Output Voltage 


-0.5~V DO +0.5 


V 


Pd 


Power Dissipation 


1.0 


W 


Tsolder 


Soldering Temperature • Time 


260-10 


'C • sec 


Tstrg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


-10-85 


•c 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v DD 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


V| H 


Input High Voltage 


2.2 




V OD + 0.5 


V 


V 'L 


Input Low Voltage 


»-3.0 




0.8 


V 



* Pulse width S 10ns, DC: -0.5V (min) 
DC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


Vin = 0~V do 






± 1 


/-A 




Output High Current 


V 0H = 2-4V 


-4 






mA 


lot 


Output Low Current 


V 0L = 0.4V 


8 






mA 


Ilo 


Output Leakage Current 


CET = Vih or CE2 = Vu. or Wf = V, L 
or 5E = Vih, V O ut = 0-V oo 






±1 


,/A 


boo 


Operating Current 


Vpo k 5.5V tcycle a Min cycle 
CTT = V, U and CE2 = V, H 
Other Inputs s Vih/Vh, 
Iout = 0mA 


-15 






135 


mA 


-20 






115 


-25 


-35 


bosi 


Standby Current 


Voo - 5.5V tcycle = Min cycle 
CIT=Vih or CE2»V,i 
Other Inputs = V| n /V| t 






25 


mA 


'0052* 


CET = Voo -0.2V or CE2«0.2V 
Other Inputs. V 00 - 0.2V or 0.2V 






1 



♦: In standby mode with CE1SVdd-0.2V, these specification limits are guaranteed under the 
condition of CESS Vdd - 0.2V or CE2S0.2V. 



CAPACITANCE (Ta = 25°C, f = 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 




Input Capacitance 


V| N » GND 


5 


P F 


... C 0U T 


Output Capacitance 


V 0UT *GND 


7 


pF 



NOTE : This parameter periodically sampled is not 100% tested. 
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TC5588P/J-25, TC5588P/J-35 



AC CHARACTERISTICS (Ta = 0~70°C V DD = 5V + 1 

HEAD CYCLE 



0%) 





PARAMETER 


TC5588P/J-15 


TC5588P/J-20 


TC5588P/J-25 


TC5588PAI-35 


UNIT 


SYMBOL 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tp,c 


Read Cycle Time 


IS 


- 


20 


- 


25 


- 


35 


- 




*ACC 


Address Access Time 


_ 


15 


- 


20 


- 


25 


- 


35 




tcoi 


CTT Access Time 


- 


15 


- 


20 


- 


25 


- 


35 




tcoj 


CE2 Access Time 




15 




20 




25 




35 




tOE 


OT Access Time 




9 




10 




12 




12 




tOH 


Output Data Hold Time From Address 
Change 


5 




5 




5 




5 




ns 


tcoE 


Output Enable Time fromClTor CE2 


S 




5 




5 




5 




tcoo 


Output Disable Time fromCTTor CE2 




6 




6 




6 




6 




*OEE 


Output Enable Time fromO"E 
























tooO 


Output Disable Time from 0"E~ 




5 




5 




5 




5 




tpu 


Chip Selection to Power Up Time 
























tpo 


Chip Deselection to Power Down 
Time 




15 




20 




25 




35 




WRITE CYC 


LE 








PARAMETER 


TC55B8P/J-15 


TC5588P/J-20 


TC5588P/J-25 


TC5588P/J-35 




SYMBOL 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


UNIT 


*WC 


Write Cycle Time 


15 




20 




25 




35 






tew 


Chip Enable to End of Write 


12 




13 




15 




15 






tAS 


Address Set Up Time 
























twp 


Write Pulse Width 


12 




13 




15 




1S 






tWR 


Write Recovery Time 






















ns 


tDS 


Data Set Up Time 


9 




10 




12 




12 






tDH 


Data Hold Time 
























*OEW 


Output Enable Time from WE 
























tODW 


Output Disable Time from WE 




6 




6 




6 




6 





AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement Reference 
Levels 


2.2V/0.8V 


Output Timing Measurement Reference 
Levels 


2.0V/0.8V 


Output Load 


Fig. 1 



Fig. 1 



I/O pin 



CL»30pF j: 



:480n 



I/O pin 



:255fl CL=5pF 



:48on 



:255D 



(FortcoE.tOEE.koo. 

tODOr toEW a "d topw) 
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TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 



TIMING WAVEFORMS 
READ CYCLE (2) 



ADDRESSES 



CE2 



err 



Of" 



DOUT 




WRITE CYCLE 1 (6) (WE Controlled Write) 




TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 



WRITE CYCLE 2 (5) (CET Controlled Write) 




WRITE CYLCE 3 (5) (CE2 Controlled Write) 



twc 
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NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE" is High for Read Cycle. 

3. Assuming that CE1 Low transition or CE2 High t ransition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CE1 High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that UE" is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 
Fig. 1. 

(A) tcoEi tOEE. tOEW Output Enable Time 

(B) tcoDi toDO. tQDW Output Disable Time 



CE1, OE 



WE, CE2 



DOUT 



(A) 



High Impedance 



0.2V 
0.2V 



"W 



OUTPUT DATA VALID 



X 



UNKNOWN 



UNKNOWN 



■~ u.zv 

^■-1 — High Imped ance 
0.2V 
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OUTLINE DRAWINGS 



Plastic DIP (DIP28-P-300B) 



UNIT in mm 



28 

I 

1 



34,9 ±0.2 



0,95 + 0,1 




Weight : 2.03g(TYP) 
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TC5588P/J-15, TC5588P/J-20 
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OUTLINE DRAWINGS 
Plastic SOJ (SOJ28-P-300A) 

UNIT in mm 



Li 




Weight : 0.83 g (TYP) 
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8,192 WORD x 9 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC5589PAJ is a 73,728 bits high speed static random access memory organized as 8,192 words by 9 
bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS technology 

and advanced circuit from provides high speed feature. 

The TC5589P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (UE) for fast memory access. Also the device power at memory access is reduced 
by automatic power down circuit form. 

The TC5589P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC5589P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 

FEATURES 



Fast access time: 

TC5589F/J-15 
TC5589P/J-20 
TC5589P/J-25 
TC5589P/J-35 

Low power dissipation: 



Operation 



TC5589P/J-15 
TC5589P/J-20 
TC5589P/J-25 
TC5589P/J-35 



Standby 
PIN CONNECTION 

TC5589P 



15ns (MAX.) 
20ns (MAX.) 
25ns (MAX.) 
35ns (MAX.) 

135mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
1mA (MAX.) 



5V single power supply : 5V±10% 
Fully static operation 

Directly TTL compatible : All Input and Output 

Output buffer control : 0~E 

Package 

TC5589P : DIF28-P-300B 

TC5589J : SOJ28-P-300A 



BLOCK DIAGRAM 



A8[ 1 

A7[ 2 

A6C 3 

AS[ 4 

A4[ 5 ? 

A3[ 6 ^ 

A2[ 7 > 

A1[ 8 

A0[ 9 £ 
I/0 1 [ 10 " 
I/02C 11 - 
1/03 [ 12 
l/04[ 13 
GNOC 14 



28]V 00 

27] WE 

26]CE2 

25 ]A9 

241A10 

23 ]A11 

22)51 

21 ]A12 

201CFT 

1911/09 

1811/08 

1711/07 

1611/06 

1511/05 




(01?) 


(SOJ) 


PIN NAMES 




A0-A12 


Address Inputs 


1/01-1/09 


Data Inputs/Outputs 


tET,CE2 


Chip Enable Inputs 


WE 


Write Enable Input 


Of 


Output Enable Input 


VOD 


Power ( + 5V) 


GNO 


Ground 



CLOCK 
GENERATOR 



PRECHARGE 
CIRCUIT 



o a : 









ROW 

DECODER 




MEMORY CELL 
ARRAY 
256x32x9 
(73,728) 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING '* 


UNITS 


VOD 


Power Supply Voltage 


- 0.5-7.0 


V 


V IN 


Input Voltage 


- 2.0-7.0 


V 


VOUT 


Output Voltage 


-0.5-V DD + 0.5 


V I 


Pd 


Power Dissipation 


1.0 


w 


Tsolder 


Soldering Temperature • Time 


260-10 


•C-sec 


Tstrg 


Storage Temperature 


-65-150 


•c 


Torjr 


Operating Temperature 


-10-85 


•c 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vod 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


Vih 


Input High Voltage 


2.2 




Vod + 0.5 


V 


v, t 


Input Low Voltage 


*-3.0 




0.8 


V 



* Pulse width S 10ns, DC: -0.5V (min) 
DC CHARACTERISTICS (Ta = 0~70°C, V D d = 5V + 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNITS 


IlL 


Input Leakage Current 


V|N = 0-V DO 






* 1 


/'A 


'OH 


Output High Current 


V OH = 2.4V 


-4 






mA 


lOL 


Output Low Current 


V OL = 0.4V 


8 






mA 


Ilo 


Output Leakage Current 


CTT = V,„ or CE2 = V, L or Wf = V, L 
or CII = Vih, V O uT = 0-Vp B 






±1 


,,A 


boo 


Operating Current 


Voo = 5.5V tcycle a Min cycle 
CTT = V| L and CE2 = V, H 
Other Inputs = V| H /V| L 
Iout = 0mA 


-15 






135 


mA 


-20 






115 


-25 


-35 


l0D5l 


Standby Current 


Vqd = 5.5V tcycle = Min cycle 
CeT = Vih or CE2 = V| t 
Other Inputs = V 1H /V| L 






25 


mA 


l00S2* 


CE1=: Voo -0.2V or CE2 = 0.2V 
Other Inputs = V r;- 0.2V or 0.2V 






1 



* :In standby mode with CE1SVdd-0.2V, these specification limits are guaranteed under the 
condition of CE2SVdd-0.2V or CE2S0.2V. 

CAPACITANCE (Ta = 25°C, f= 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


Cin 


Input Capacitance 


V| N = GND 


5 


pF 


Sam 


Output Capacitance 


Vout»GND 


7 


pf 



NOTE : This parameter periodically sampled is not 100% tested. 



C-10 



TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 



AC CHARACTERISTICS (Ta = 0~70°C Vp P = 5V ± 1Q°/o) 
READ CYCLE 



SYMBOL 


PARAMETER 


TCS589P/J-15 


TC5589P/J-20 


TC5589P/J-25 


TCSS89P/J-35 


UNIT 


MINI. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX.. 


MIN. 


MAX. 


tRC 


Read Cycle Time 


1 5 




20 




25 




35 






Ucc 


Address Access Time 




15 




20 




25 




35 




tcoi 


(~C 1 A f i*<»<< Tim» 
1 nl.LC}) 1 1 1 1 IV 


- 


15 


- 


20 


- 


25 


- 


35 




tc02 


CE2 Access Time 




15 




20 




25 




35 




<0E 


OE Access Time 




9 




10 




12 




12 




tOH 


Output Data Hold Time From Address 
Change 


S 




5 




5 




5 




ns 


<COE 


Output Enable Time from SET or CE2 


S 




5 




5 




5 




tcOD 


Output Disable Time from STTor CE2 




6 




6 




6 




6 




*OEE 


Output Enable Time from Of 
























t DO 


Output Disable Time from OT 




5 




5 




5 




s 




tpu 


Chip Selection to Power Up Time 
























tpo 


Chip Deselection to Power Down 
Time 




15 




20 




25 




35 





WRITE CYCLE 



SYMBOL 


PARAMETER 


TC5589P/J-15 


TC5589P/J-20 


TC5589P/J-25 


TCSS89P/J-35 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


'wc 


Write Cycle Time 


15 




20 




25 




35 






tew 


Chip Enable to End of Write 


12 




13 




IS 




15 






tAS 


Address Set Up Time 
























twp 


Write Pulse Width 


12 




13 




15 




15 






tWR 


Write Recovery Time 






















ns 


tos 


Data Set Up Time 


9 




10 




12 




12 






tDH 


Data Hold Time 
























*OEW 


Output Enable Time fromWT 
























toDW 


Output Disable Time fromWT 




6 




6 




6 




6 





AC TEST CONDITIONS Fig. 1 



Input Pulse Levels 


3.0W0.OV 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement Reference 
Levels 


2.2W0.8V 


Output Timing Measurement Reference 
Levels 


2.0V70.8V 


Output Load 


Fig. 1 



CL = 30pFj: jp 55ti CL=5 P F fj- j^ 25Sfl 
(For tcof, t oeE . t C oo, 



toDO. toEW and temw) 
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TIMING WAVEFORMS 
READ CYCLE (2) 



ADDRESSES 



CE1 



OE 




UNKNOWN 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 



WRITE CYCLE 2 (5) (UeT Controlled Write) 



twc 




WRITE CYLCE 3 (5) (CE2 Controlled Write) 



twc 
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TC5589P/J-15, TC5589P/J-20 
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NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CET Low transition or CE2 High t ransition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CET High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that HE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 
Fig. 1. 

(A) tcoE, toBEi tOEW Output Enable Time 

(B) tcoD. tQDO. tODW Output Disable Time 



(A) 



High Impedance 



~w 



DATA VALID 



XZZb^ 

J \ - — - o.; 



0.2V 

High Imped ance 



UNKNOWN 



UNKNOWN 
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OUTLINE DRAWINGS 



Plastic DIP (DIP28-P-300B) 



UNIT in mm 




Weight : 2.03 g (TYP) 
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TC5589P/J-15, TC5589P/J-20 
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OUTLINE DRAWINGS 



Plastic SOJ (SOJ28-P-300A) 



UNIT in mm 



28 15 
i—i nnnnnnnnnnnnn 



1UUUUUUUUUUUUU- 



mmmwmw^ 



HsH3] 



n til * M 




Weight : 0.83 g (TYP) 
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16,384 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55416P-H is a 65,536 bit high speed static random access memory organized as 16,384 words 
by 4 bits using CMOS technology, and operated from a single 5 -volt supply. Toshiba's high 
performance device technology provides both high speed and low power features with a maximum 
access time of 15ns / 20ns / 25ns / 35ns and maximum operating current of 120mA / 100mA / 100mA / 
80mA at minimum cycle time. 

The TC55416P-H also features an automatic stand-by mode. When deselected by Chip Enable (CE) , 
the operating current is reduced to 1mA. 

The TC55416P is suitable for use in cache memory and high speed storage, where high speed / high 
density are required. 

The TC55416P-H is packaged in a 22 pin standard plastic DIP with 0.3 inch width for high 
density assembly. 

The TC55416P-H is fabricated with ion implanted CMOS silicon gate MOS technology for high 
performance and high reliability. 



FEATURES 

• Fast access time : 

TC55416P-15H 15ns(MAX.) 
TC55416P-20H 20ns(MAX.) 
TC55416P-25H 25ns(MAX.) 
TC55416P-35H 35ns(MAX.) 

• 5V single power supply : 5V±10% 

• Fully static operation 

• Diractly TTL compatible : 

All Input and Output 



Low power dissipation : 

Operation TC55416P-15H 120mA(MAX.) 

TC55416P-20H 100mA(MAX.) 

TC55416P-25H 100mA(MAX.) 

TC55416P-35H 80mA(MAX.) 

'Standby lmA(MAX.) 
Package 

TC55416P-H : DIP22-P-300 



PIN CONNECTION 



BLOCK DIAGRAM 



TC55416P-H 



A8 r. 1 



A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
CI 

GNDc 



>V 00 
3 A9 
3 A10 
J All 
3 A12 
] AI3 
1 1/01 
11/02 
H/03 
J 1/04 
J Wl 



(DIP) 



PIN NAMES 



AO- A13 


Address Inputs 


1/01 - 1/04 


Data Input / Output 


CE 


Chip Enable Input 


WE 


Write Enable Input 


VOD 


Power ( + 5V) 


GND 


Ground 




AO Al A2 A3 A4 AS 
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TC55416P-15H, TC55416P-20H 
TC55416P-25H, TC55416P-35H 



MAXIMUM RATINGS 



SYMBOL 


CHARACTERISTIC 


RATING 


UNIT 


V D D 


Power Supply Voltage 


-0.5-7.0 


V 


Vin 


Input Voltage 


- 2.0-7.0 


V 


V|/0 


Output Voltage 


-O.S~V DO + 0.5 


V 


Pd 


Power Dissipation 


650 


mW 


Tjolder 


Soldering Temperature • Time 


260-10 


"Csec 


T strg 


Strage Temperature 


-65-150 


'C 


T pr 


Operating Temperature 


-10-85 


•c 



DC RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


CHARACTERISTIC 


MIN. 


TYP. 


MAX. 


UNIT 


V D D 


Poser Supply Voltage 


4.5 


5.0 


5.5 


V 


V,H 


Input High Voltage. 


2.2 




V D D + 0.5 


V 


V|L 


Input Low Voltage 


*-3.0 




0.8 


V 



* Pulse width £ 10ns, DC : -0.5V (min) 
DC and OPERATING CHARACTERISTICS (Ta=0-70' > C 1 V D d=5V±10%) 



SYMBOL 


CHARACTERISTIC 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


III 


Input Leakage Current 


V| N =o~v DD 






± 1 


P A 


'OH 


Output High Current 


V OH = 2.4V 


-4 






mA 


bi 


Output Low Current 


Vol = 0.1V 


8 






mA 




Output Leakage Current 


Cl=V| H or WE = V| L , v OUT = 0~V oo 






± 1 


,A 


IoDO 


Operating Current 


V d • 5.5V, tcycle = Min cycle 
Cl = V| L , l O uT = 0mA 
Other Input* Vih/Vil 


-1SH 






120 


mA 


-20H 






100 


-25H 






100 


-35H 






80 


'DOS 1 


Standby Current 


V 00 = 5.5V, tcycle • Min cycle 
CE = V| H , Other Inputs V| H /V| L 






25 


mA 


'DOS 2 


Cf = V DD -0.2V 

Other Inputs V 00 - 0.2V or 0.2V 






1 



CAPACITANCE (Ta = 25°C) 



SYMBOL 


CHARACTERISTIC 


TEST CONDITION 


MAX. 


UNIT 


C,N 


Input Capacitance 


V| N = GND 


5 




COUT 


Output Capacitance 


Vout = GND 


7 


pF 



NOTE : This parameter periodically sampled is not 100% tested. 
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AC CHARACTEIRSTICS ( Ta = 0-70°C , V DD = 5V± 10% ) 
READ CYCLE 



SYMBOL 


CHARACTERISTIC 


TC55416P- 15H 


TC55416P-20H 


TC55416P-25H 


TCS54T6P-35H 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tRC 


Read Cycle Time 


15 




20 




25 




35 






Ucc 


Address Access Time 




15 




20 




25 




35 




tco 


Chip Enable Access Time 




15 




20 




25 




35 




'COE 


Output Enable Time from CT 


5 




5 




5 




5 






kOD 


Output Disable Time from CT 




6 




6 




6 




6 


ns 


toH 


Output Data Hold Time 


5 




5 




5 




5 






*PU 


Power Up Time 
























tpo 


Power Down Time 




15 




20 




25 




35 




WRITE CYCLE 


SYMBOL 


CHARACTERISTIC 


TC55416P- 15H 


TC5S416P-20H 


TCS5416P-25H 


TC55416P-35H 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


15 




20 




25 




35 






twp 


Write Pulse Width 


12 




13 




13 




13 






tew 


Chip Enable to End of Write 


12 




13 




13 




13 






tAS 


Address Set Up Time 
























tWR 


Write Recovery Time 






















ns 


toew 


Output Enable Time from WE 
























toDW 


Output Disable Time from WT 




6 




6 




6 




6 




tos 


Data Set Up Time 


9 




10 




10 




10 






tDH 


Data Hold Time 

























AC TEST CONDITIONS 



Fig. 1 



Input Pulse Levels 


3.OV/0.OV 


Input Rise and Fall Time 


3ns 


Input Timing Measurement 
Reference Levels 


2.2V/0.8V 


Output Timing Measurement 
Reference Levels 


2.0V/0.8V 


Output Load 


See Fig. 1 



l/Opin 
o- 

Q.*30pF 



r 



l/Opin 
o- 

C L «5pF 



r 
1 



• 255(1 



(For tcoE. tcoo. 

tOEW.tQDw) 
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TC55416P-15H, TC55416P-20H 
TC55416P-25H, TC55416P-35H 



TIMING WAVEFORMS 



READ CYCLE 



(1) 



D 0U T 




UNKNOWN 



WRITE CYCLE 1 (WE Controlled Write) 



twc 




WRITE CYCLE 2 (CE Controlled Write) 



ADDRESS 



WE 

DquT 



X 



JA4 



twc 



tew 



twp 



tCOE(S) tODW,(5) 



HIGH IMPEDANCE 



tDS 



. tWR 



X 



DATA IN STABLE 



X 
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TC55416P-15H, TC55416P-20H 
TC55416P-25H, TC55416P-35H 



(7±) 1. WE is High for Read Cycle. 

2. Assuming that CE" Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. These parameters are specified as follows and measured by using the load shown in Fig.l. 



(A) tcOE.tOEW 



Output Enable Time 



(B) tcODi tODW 



Output Disable Time 



CE 





(A) 



Dqut 



High Impedance 




UNKNOWN UNKNOWN + 



0.2V 



0.2V 



High Impedance 
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OUTPUT DRAWINGS 



Plastic DIP (DIP22-P-300) 



UNIT in mm 




WEIGHT : 1.44g(Typ.) 
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16,384 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55417P/J— H is a 65,536 bit high speed static random access memory organized as 16,384 words 
by 4 bits using CMOS technology, and operated from a single 5 - volt supply. Toshiba's high 
performance device technolgy provides both high speed and low power features with a maximum access 
time of 15ns /20ns /25ns /35ns and maximum operating current of 120mA/ 100mA/ 100mA/ 80mA at 
minimum cycle time. 

The TC55417P/J— H also features an automatic stand-by mode. When deselected by Chip Enable (CE), 
the operating current is reduced to 1mA. 

The TC55417P/J— H is suitable for use in cache memory and high speed storage, where high speed/ 
high density are required. 

The TC55417P/J— H is packaged in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, 
with 0.3 inch width for high density assembly. 

The TC55417P/J-H is fabricated with ion implanted CMOS silicon gate MOS technology for high 
performance and high reliability. 

FEATURES 

• Fast access time : 

TC55417P/J-15H 15ns(MAX.) 

TC55417P/J-20H 20ns(MAX.) 

TC55417P/J-25H 25ns(MAX.) 

TC55417P/J-35H 35ns(MAX.) 

• 5V single power supply : 5V±10% 

• Fully static operation 

• Diractly TTL compatible : 

All Input and Output 



Low power dissipation : 

Operation TC55417P/J-15H 
TC55417P/J-20H 
TC55417P/J-25H 
TC55417P/J-35H 

Standby 
Outpot buffer control : CE 
Package TC55417P-H : 
TC55417J-H : 



120mA(MAX.) 
100mA(MAX.) 
100mA(MAX.) 
80mA(MAX.) 
lmA(MAX.) 



DIP24-P-300B 
SOJ24-P-300A 



PIN CONNECTION 



BLOCK DIAGRAM 




TC55417J-H 



A8C 


t 


24 


A7C 


2 


23 


A6C 


3 


22 


AS[ 


4 


$« 


A4[ 


5 


m 20 


A3 1 


e 


; 19 


A2C 


7 


18 


Alt 


8 


o- 17 


AOt 


9 




m 


10 


t\l 


ore 


11 


14 


gnd! 


12 


13 



v D0 

J A9 
UlO 
1 A1 1 
1A12 
1A13 
3 N.C. 
] 1/01 
3 1/02 
3 1/03 
]|/04 

lWE 



(DIP) 


(SOJ) 


PIN NAMES 




A0-A13 


Address Inputs 


l/OI - 1/04 


Data Input/ Output 


CE 


Chip Enable Input 


WE 


Write Enable Input 


OT 


Output Enable Input 


v DB 


Power ( + 5V) 


GND 


Ground 


N.C. 


No Connection 




1/01°- 
1/02°- 



1/03°- 



MEMORY 
CELL ARRAY 
(256x64x4) 

T> 



12. 



COLUMN I/O 
CIRCUIT 



COLUMN 
DECODER 



Voo 
GND 




A0A1A2A3A4A5 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNITS 


Vdd 


Power Supply Voltage 


- 0.5-7.0 


V 


Vin 


Input Voltage 


- 2.0-7.0 


V 


VOUT 


Output Voltage 


-O.S-VoD-fO.S 


V 


Po 


Power Dissipation 


650 


mW 


Tsolder 


Soldering Temperature • Time 


260-10 


*C • sec 


Tstrg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


-10-85 


•C 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Voo 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


V,H 


Input High Voltage 


2.2 




V D r, + 0.5 


V 


V,L 


Input Low Voltage 


*-3.0 




0.8 


V 



* Pulse width SlOns, DC: -0.5V (min) 
DC CHARACTERISTICS (Ta = 0~70°C, V D d = 5V+10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


hi 


Input Leakage Current 


V| N = 0-V DD 






il 


/<* 


lOH 


Output High Current 


V OH = 2.4V 


-4 






mA 


lot 


Output Low Current 


Vol = 0.4V 


8 






mA 


Ilo 


Output Leakage Current 


CT=V| H orOE = V|H orWE=V, u 
Vout = 0~Vdd 






±1 


P A 


Iddo 


Operating Current 


Vdo = 5.SV, tcycle-Min cycle 
CE=V| L , l OU T = 0mA 
Other lnput»V| H /V|i 


-1SH 






120 


mA 


-20H 






100 


-25H 






100 


-35H 






80 


Iddsi 


Standby Current 


Voo«5.5V, tcycle*Min cycle 
CE=V| H , Other Input* V| H /Vu. 






25 


mA 


'DOS 2 


CE = V DO -0.2V 

Other Inputs V D o -0.2V or 0.2V 






1 



CAPACITANCE (Ta = 25°C ) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


ClN 


Input Capacitance 


V| N = GND 


5 


PF 


COUT 


Output Capacitance 


V 0UT = GND 


7 





Note : This parameter periodically sampled is not 100% tested. 
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AC CHARACTERISTICS (Ta = 0~70"C (4) , V DD = 5V ± 10%) 

READ CYCL.F, 



SYMBOL 


PARAMETER 


TC55417P/J-1SH 


TC55417P/J-20H 


TC554I7P/J-25H 


TC55417P/J-35H 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




Read Cycle Time 


1 5 




20 




25 




35 








Address Access Time 




1 5 




20 




25 




35 


ns 




Chip Enable Access Time 




15 




20 




25 




35 


ns 


t E 


Output Enable to Output Valid 




9 




10 




10 




10 


ns 


kOE 


Output Enable Time from cT 


5 




5 




5 




5 




ns 


tcOD 


Output Disable Time from CT 




E 




6 




6 




6 


ns 


toEE 


Output Enable Time from 07 






















ns 


to DO 


Output Disable Time from OT 




5 




5 




5 




5 


ns 


l OH 


Output Data Hold Time 


5 




5 




5 




5 




ns 


tpy 


Power Up Time 






















ns 


tpo 


Power Down Time 




15 




20 




25 




35 


ns 


WRITE CYCLE 


SYMBOL 


PARAMETER 


TC55417P/J-15H 


TC55417P/J-20H 


TC55417P/J-25H 


TC55417P/J-35H 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


15 




20 




25 




35 




ns 


twp 


Write Pulse Width 


12 




13 




13 




13 




ns 


tew 


Chip Enable to End of Write 


12 




13 




13 




13 




ns 


tAS 


Address Set Up Time 






















ns 


twR 


Write Recovery Time 






















ns 


<OEW 


Output Enable Time from WE" 






















ns 


toDW 


Output Disable Time from WE* 




6 




6 




6 




6 


ns 


tDS 


Data Set Up Time 


9 




10 




10 




10 




ns 


tDH 


Data Hold Time 






















ns 



AC TEST CONDITIONS 



Fig. 1 



Input Pulse Levels 


3.OW0.0V 


Input Rise and Fall Time 


3ns 


Input Timing Measurement 
Reference Levels 


2.2W0.8V 


Output Timing Measurement 
Reference Levels 


2.0V/0.8V 


Output Load 


See Fig. 1 




480fl 



2550 




l/Opin 



480O 



2550 



(For tcofc *on. *COD. 

toDo. totw «nd toow) 
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TIMING WAVEFORMS 
READ CYCLE" 1 

ADDRESS 

BE 




DoUT 

UNKNOWN 

WRITE CYCLE 1 < 61 (WE Controlled Write) 



UNKNOWN 




WRITE CYCLE 2 < 5 > (CI Controlled Write) 

twc 
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Note : 1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occures coincident with or after WE Low transition, 
outputs remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

5. The SE input can be held on low (Vil) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 



(A) tcOE.tOEE.tOEW 



Output Enable Time 



(B) tC0D. tODO. tQDW 



Output Disable Time 



CE, OE 



V 



WE 



r 



(A) 





Dqut 



High Impedance 



0.2V V 



OUTPUT DATA VALID 



High Imped i 



lance 



'UNKNOWN 
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OUTLINE DRAWINGS 
Plastic DIP (DIP-24-300B) 



Unit in mm 




Weight : 1.72g(TYP) 
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OUTLINE DRAWINGS 
Plastic SOJ (SOJ24-P-300A) 



Unit in mm 




15.88 + 0.12 



Q.71 



HELH 



* W6.18fll 



Weight : 0.72 g (TYP) 
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2-WAY 4,096 WORDS x 18 BITS/8,192 WORDS x 18BITS 
CMOS STATIC CACHE DATA RAM 



DESCRIPTION 

The TC55187T is a 147,456 bits high-speed static RAM which can be user-configured either as 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control and on-chip 
address latches. The TC55187T is fabricated using Toshiba's CMOS technology and advanced circuit 
techniques which provide the high speed feature , and is operated from a single 5-volt supply. This 
device features address access time as fast as 20ns , output-enable access as fast as 10ns and simple 
interfacing capability with bipolar TTL circuits. The TC55187T can directly interface with the INTEL 
82385 cache controller , without requiring additional peripheral circuit such as latches, transceivers and 
gates. Therefore ; Significant reductions in the number of parts , board assembly area and power 
dissipation can be achieved by using the TC55187T cache data RAM. The MODE input of the 
TC55187T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 bits 
organization which is suitable for 2-way set associative cache designs or as a 8,192 words by 18 bits 
organization suitable for direct map cache designs. The TC55187T can also be operated as a 
conventional asynchronous static RAM , which can be accessed from change of address , by holding the 
ALE input in the high state. The TC55187T is packaged in a 52-pin standard PLCC for high-density 
board level assembly. 



FEATURES 
• Fast Access Time (max.) 



ITEM 


TC55187T 


-20 


-25 


-30 


tRc Cycle Time 


20ns 


25ns 


30ns, 


tAA Address Access Time 


20ns 


25ns 


30ns 


to F OT Access Time 


10ns 


10ns 


12ns 



• Power dissipation 

Operating TC55187T-20 230mA (max.) 

TC55187T-25 220mA (max.) 

TC55187T-30 200mA (max.) 

Standby 40mA (max.) 



Configurable for 2-way or direct RAM arrays 
2-way 4,096wordsX18bits(MODE=Vi H ) 
8,192wordsX 18bits (MODE = Vt L ) 
Contains add ress latches (except A12) and byte 
control , BS0 and BS1 

Interfaces directly with the Intel 82385 Cache 
Controller 

Single power supply of 5V±10% 
All inputs and outputs TTL c ompa tible 
Two Output buffer controls : PEA . OEB 
Two Write enable controls : WEA , WEB 
TC55187T : QFJ52-P-S750 



PIN NAMES 



PIN CONNECTION (TOP VIEW) 



A0-A12 


Address Inputs 


D0~D15,DP0.DP1 


Data Input /Output 


ALE 


Address Latch Input 




Chip Enable Input 




Lower Byte Select Input 


sst 


Upper Byte Select input 


CTEA 


Output Enable Input (Way -A) 


OTS" 


Output Enable Input (Way-B) 


WlA 


Write Enable Input (Way -A) 


WETS 


Write Enable Input (Way - B) 


MODE 


Mode Select Input 


VDD 


Power ( + 5V) 


GN'D 


Ground 





A1 


A2 A4 A6 ALE A8 A10 
A3 A5 Vpp A7 A9 A11 


A0[ 


/ 


5 1 52 50 


GND [ 




45 


GND [ 


10 




DO [ 






D1 t 






D21 






D3[ 




40 


GND C 


15 




D4( 






05 C 






D6L* 






07 C 




35 


DP0 [ 


20 




25 30 



] A12 

3 Cf 
GND 
D15 
D14 
D13 
D12 
GND 
D11 
D10 
D9 
D8 
DP1 



V 00 555 WEA GND 076" MODE V 00 

V D o WT5 GND OTA 55T v DD 
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BLOCK DIAGRAM 

1 -WAY 8,192 words X 18 bits (MODE : Vil) 



D0-D7/Dp0 

awjggao 



D8-Dl5/Dp1 



I/O BUFFER 




I/O BUFFER 






2-WAY 4,096 words X 18 bits (MODE : Vih) 



MODE . V| H < 




I/O BUFFER 




I/O BUFFER 


3 f 










4^ 



A12 O Don't Care 



D0-D7/Dp0 



D8-D1S/Dp1 



mm — fjr i 




FT 4Kx9 

BE 
WE 



DO-7 4 
DpO ^ 



A0-11 





A0-11 


et 




ei 


DO-7 


CE 


DpO 


WE 


4Kx9 







AO-11 


ET 




E5 


D8-15 


SE 


Dpi 


WE 


4Kx9 
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TRUTH TABLE 1 



CONTROL INPUT 




FUNCTION 




















CONFIGURATION 


MODE 


ALE 


Cl 


CHIP 


A0-A1 1 


A12 


H 


•1 


H 


Disable 




*2 


*2 




H 


H 


L 


Enable 




Valid 


•2 


« X 18 X 2 


H 


L 


L 


Enable 




Latched 


•2 




L 


M 


H 


Disable 




*2 


'2 




L 


H 


L 


Enable 




Valid 


Valid 


8K X 18 


L 


L 


L 


Enable 




Latched 


Valid 





■1 : H or L *2 : Don't Care 



TRUTH TABLE 2 (MODE = Vn ••• 8K X 18) 



INPUTS 


OPERATION 




WlA 


WIT 


CEA 




B55 


B5T 


CHIP 


D0-D7 
DpO 


D8-D1S 
Dpi 










H 


H 


Deselect 


Open 


Open 


H 


H 


H 


H 






Deselect 


Open 


Open 










L 


H 




Output 


Open 


H 


H 


L 


L 


H 




Read Cycle 


Open 


Output 
















Output 


Output 
















Input 


Open 


L 


L 










Write Cycle 


Open 


Input 
















Input 


Input 




















H 


H 


H 


L 






Undefine (9) 


Undefine 


Undefine 






































H 


H 


L 


H 






Undefine 0> 


Undefine 


Undefine 






































H 


L 










Undefine (S) 


Undefine 


Undefine 






































L 


H 






H 




Undefine «) 


Undefine 


Undefine 










L 











• : H or L 
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TRUTH TABLE 3 (MODE = V| H • • • 4K x 18 x 2) 



INPUTS 


OPERA 


TION 




WEa 




OT5 


OH 


655 


S5T 


way- A 


way-B 


D0-D7 
DpO 


D8-D15 
Dpi 








* 


H 


H 


Deselect 


Deselect 


Open 


Open 


H 


H 


H 


H 






Deselect 


Deselect 


Open 


Open 


H 


H 


H 


I 


L 


H 


Deselect 


Read Cycle 


way-B 
Output 


Open ■ 


H 


L 


Open 


way-B 
Output 




L 


way-B 
Output 


way - B 
Output 


H 


H 


L 


H 




H 


Read Cycle 


Deselect 


way -A 
Output 


Open 




L 


Open 


way- A 
Output 




L 


way- A 
Output 


way- A 
Output 


H 


H 


L 


L 




H 


Deselect 


Deselect 


Open 


Open 




I 




L 


H 


L 


• 


• 




H 


Deselect 


Write Cycle 


way-B 
Input 


Open 




L 


Open 


way-B 
Input 




L 


way-B 
Input 


way-B 
Input 


L 


H 




* 




H 


Write Cycle 


Deselect 


way -A 
Input 


Open 




L 


Open 


way- A 
Input 




I 




way -A 
Input 


way -A 
Input 


L 


L 


• 


• 




H 




Write Cycle 


way-A/B 
Input 


Open 


H 


L 


Write Cycle 


Open 


way - A/B 
Input 


L 


L 




way-A/B 
Input 


way-A/B 
Input 



• : H or L 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Voo 


Power Supply Voltage 


- 0.5-7.0 


V 


Vin 


Input Voltage 


-2.0-7.0 


V 


VOUT 


Output Voltage 


-0.5-VoD+O.S 


V 


P D 


Power Dissipation 


1.3 


w 


fjolder 


Soldering Temperature • Time 


260-10 


•C-sec 


Tjtrg 


Storage Temperature 


-65-150 


•c 


T pr 


Operating Temperature 


-10-85 


•c 



DC RECOMMENDED OPERATION CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


VOD 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


V,H 


Input High Voltage 


2.2 




Vdd + O.S 


V 


VlL 


Input Low Voltage 


-0.5' 




0.8 


V 



• : -3V pulse width lessthan 10ns 



DC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V± 10°/o) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


V, N =0~V DO 


-1 




+ 1 


uA 


'OH 


Output High Current 


V H=2*V 


-4 






mA 


loi 


Output Low Current 


Vol ■ 0.4V 


8 






mA 


Ilo 


Output Leakage Current 


Output Disable 


-1 




+ 1 


uA 


boo 


Operating Current 


tjto l wc Bm ' n ' c y cl * 

Add., WE, ALE . Clock (3.0V/OV) 

OT«3.0V 

CE,SS"=0V, MODE = 3.0V/0V 


-20 






230 


mA 


-25 






220 


-30 






200 


'oos 


Standby Current 


EE. 15. WE, OE = V,h, ALE = V, L 
Add., Data, MODE = V, H or V IL 






40 


mA 



CAPACITANCE (Ta = 25°C, freq. = 1MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Cin 


Input Capacitance 


V, N = GND 






5 


pF 


Cout 


Output Capacitance 


V OU T«GNO 






7 


pF 
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AC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V±10%) 



READ CYCLE 



SYMBOL 




-20 


-25 


-30 


UNIT 


PARAMETER 






MIN 


MAX. 


MIN. 


MAX. 


tRC 


Read Cycle Time 


20 




25 




30 




ns 


tAA 


Address Access Time 




20 




25 




30 


ns 


Ul2A 


A12 Access Time 




15 




17 




20 


ns 


tlA 


ALE Access Time 


- 


20 


- 


25 


- 


30 


ns 


l CA 


£1 Access Time 


- 


20 


- 


22 


- 


25 


ns 


tBA 


S5 Access Time 




20 




22 




25 


ns 


tOE 


OT Access Time 


** 


10 




10 




12 


ns 


Usi 


Address Latch Set-Up Time 


4 


— 


4 




5 




ns 


Uhl 


Address Latch Hold Time 


S 




5 




5 




ns 


\r 


ALE Pulse Width 


8 


- 


8 




9 




ns 


UOH 


Output Data Hold Time from Address 
Change 


5 


- 


5 


- 


5 


- 


ns 


tlOH 


Output Data Hold Time from Address 
Latch 


5 


- 


5 


- 


S 


- 


ns 


tCL2 


to Output in Low-Z 


5 




5 




5 






t»L2 


15 to Output in Low-Z 


5 




5 




5 




ns 


tntf 


CiF to Output in Low-Z 

















ns 


kHZ 


CT to Output in High-Z 




10 




10 




12 


ns 


tBHZ 


B5 to Output in High-Z 




10 




10 




12 


ns 


tOHZ 


0"E" to Output in High-Z 




8 




8 




10 


ns 


tOOl 


5iA/5lB Inhibit Time 


a 




8 




10 




ns 



C-36 



TC55187T-20, TC55187T-25, TC55187T-30 



WRITE CYCLE 



SYMBOL 


PARAMETER 


-20 


-25 


-30 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 




MAX 


twc 


Write Cycle Time 


20 




25 




30 




ns 


twp 


WE Pulse Width 


12 




15 




18 




ns 


*BW 


B~> to End of Write 


12 




15 




18 




ns 


tew 


Cl to End of Write 


12 




15 




18 




ns 


tAW 


Write Address to End of Write 


12 




15 




18 




ns 


tA12W 


Write Address A12 to End of Write 


12 




15 




18 




ns 


tAS 


Write Address Set-Up Time 

















ns 


twR 


Write Recovery Time 

















ns 


tos 


Data Set-Up Time 


8 




10 




10 




ns 


tDH 


Data Hold Time 

















ns 


twu 


WE" to Output in Low-Z 


s 




5 




5 




ns 


twHZ 


WE to Output in High-Z 




7 




8 




10 


ns 


tOEH 


0~E* Command Hoid Time 


5 




5 




5 




ns 


twEH 


wf Command Hold Time 




5 




5 




5 


ns 


twi 


Write Command Inhibit Time 


10 




10 




10 




ns 


twA 


WE* Access Time 




20 




25 




30 


ns 



AC TEST CONDITIONS 



Input Pulse Levels 



Input Pulse Rise and Fall Tii 



input Timing Measurement 

Output Timing Measuremer 
Level 



Output Load 



Fig. 1 OUTPUT LOAD 



Reference Level 



: Reference 



3.0V/0.0V 



Fig. 1 



D0~ 15 
DP0, DP1 



C L =100pF 
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TIMING WAVEFORMS 
READ CYCLE TIMING 1 



MODE = V, H -4Kx18x2 
MODE = Vi L -8Kx1B 



(A12 = Don't Cart) 
(A1 2 a Valid Input) 





Mil . 


tAHL 








( Valid Address ) 


/ Only MODE = V, L 








EE 



B55.BTT 



OlA,(5EI 



D0-D15 
DpO-1 
(Output) 



tu> 



Valid A12 (Unlatched) 



UljA 



*!A 



tCA 

Ua 



tgu f 



tOLZ t» 



gzzzzz 



7 



£ZZZZL 



tCHZ W 



*8HZ W 



toHZ « 



Va 


id Ou 


tput J 






i tL0H i 


tAOH 






••- Don't Care 
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READ CYCLE TIMING 2 (tool TIMING . MODE = Vni) 




555. SSI 



zzzzzzz 



(51b) 
(BEA) 



D0-D15 
DpO-1 
(Output) 



> ^ Way-A(B) p ' 



tOE 



tool 



V WayB(A) p i 



^eOUT-A(B))^ 



READ 



tOE 



tQHZ "> 



0UT-8(A) . 



NOTE : W£A,WE3 = V|H 



• Don't Care 
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WRITE CYCLE TIMING 1 (WE Control) (6) 



MODE = V IH -4Kx18x2 
MODE = V| L -8Kx18 



(A12 = Don't Care) 
(A12* Valid Input) 




D0-D15 
OpO-1 
(Output) 

D0-D15 
DpO-1 
(Input) 



* Don't Care 
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WRITE CYCLE TIMING 2 (Sg Control) (6) 



MODE = V| H -4Kx1Bx2 (A12 = Don't Care) 

MODE = V, L -8KX18 (A12 = Valid Input) 



155. BS1 



D0-D15 
DpO-1 
(Output) 



D0-D15 
DpO-1 
(Input) 



.tASL. , . *AHl 




gzzzzzzzz: 



twc 



Us 



W|\\\\\ 



tAS 



t8W 



twHZ <" 



m 



tps 



'OH 



^ Valid Input ^ 




— Don't Care 
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WRITE CYCLE TIMING 3 (CE Control) (5) 



MODE = V| H 
MOOE = V| L 



•4Kx18x2 
■8Kxl8 



(A1 2 = Don't Care) 
(A12 = valid input) 



A0-A11 



135, 




WEA.WfS 



D0-D15 
DpO-1 
(Output) 

00-015 
DpO-1 
(Input) 



xxxxxx\ 



tgz 



twp 



twHZ m 



tDS 



• mzzzzzzzi 



annum 



tDH 



^ Valid Input ^ 




— Don't Care 
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WRITE CYCLE TIMING 4 (t EH and t W EH> < s > 



USL i tAHL 



A0-A1 1 ^ 
(A12) 




BS0.BS1 



//////// 



OlA,0"Eff 



WEA.WEB 



O0-D15 
DpO-1 
(Output) 



\ 



V 



\ 



. Hl-Z 



.r 



twEH 



• Hl-Z 




mr 



Don't Cere 
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WRITE CYCLE TIMING 5 (A12 Control) (6) 



Only MODE = V| L -8Kx 18 (A12 = Valid Input) 



ALE 



D0-D15 
DpO,Dp1 
(Input) 





tASL 


tAHL 1 






HIP* 


{ Valid Address J 







m 



Note 



tic 



BT5.BTT Note 



Valid Address (A12) 



Us. 



tew 



.tAS. 



\ / 



tBW 



tyvp 



WEA.WEB No,e ~~ "\ y \ / 



tDS 



tyyR. 



.twR. 



Note 
twi 



Note 
twi 



tAI2W 



Valid Address (A12) 



,tAS, 



tew 



\ >'. 



tAS. 



tpH 



r Valid Input ^ 



t\VP 



tDS 



.twR , 



Note 



Note ^ - 



Note 

tyyi 



tpH 



Valid Input 



Note ; twi '"Write Command Inhibit Time 



(CTJ=Hor B5o = S3T= H or WEa = Wff= H) 




*•' Don't Care 
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READ AFTER WRITE CYCLE TIMING 



*ASL , tAHL 



A12 



155, STf 



WE A, WEB 



D0-D15 DpO~1 
(Input/Output) 




lHIP - Don't Car* 
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NOTE : l.The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

3. Assuming that B50 or EST Low transition occur coincident with or after WE transition, 
Lower Byte Outputs (D0-D7, DpO) or Upper Byte Outputs P8-D15, Dpi) remain in a high 
impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5. Assuming that BS5 or BST High transition occurs coincident with or prior to WE 
transition, Lower Byte Outputs (D0-D7, DpO) or Upper Byte Outputs (D8~D15, Dpi) 
remain in a high impedance state. 

6. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

7. These parameters are specified as follows and measured by using load shown in Kg. 1. 

(A) tcLZ, tuLZ, toLZ, twLZ ••• Output Enable Time 

(B) tcHZ. tBHZ, toHZ, tWHZ - Output Disable Time 



CE.B5.BE 



WE 



Dout 



Hi-Z 



•o.tv 
:o.iv 





L 


« (B) » 






, " 




-0.1V Hi-Z 


H 


- 0.1V 



8. The Write Data and Write Address are indeterminate when the input level of WEA and 
WES is diferent on Direct Mapping Mode (MODE =Vil). 

9. The Read Data are indeterminate when the input level of OEA and OEB is diferent on 
Direct Mapping Mode (MODE = Vil). 
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OUTLINE DRAWING 
QFJ52-P-S750 



19.13t0.07 




18.28±0.2 



Weight : 2.68g (Typ.) 



C-47 



2 - WAY 4,096 WORDS x 18 BITS/8,192 WORDS x 18 BITS 
CMOS STATIC CACHE DATA RAM 



DESCRIPTION 

The TC55188T is a 147,456bits high-speed static RAM which can be user-configured either as 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control , on-chip 
address latches and chip-enable latch. The TC55188T is fabricated using Toshiba's CMOS technology 
and advanced circuit techniques which provide the high speed feature, and is operated from a single 5- 
volt supply. This device features address access time as fast as 20ns , output-enable access as fast as 
10ns and simple interfacing capability with bipolar TTL circuits. The TC55188T can directly interface 
with the INTEL 82385 cache controller , without requiring additional peripheral circuit such as latches, 
transceivers and gates. Therefore ; Significant reductions in the number of parts , board assembly area 
and power dissipation can be achieved by using the TC55188T cache data RAM. The MODE input of 
the TC55188T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 
bits organization which is suitable for 2-way set associative cache designs or as a 8,192 words by 18 
bits organization suitable for direct map cache designs. The TC55188T can also be operated as a 
conventional asynchronous static RAM, which can be accessed from change of address, by holding the 
ALE input in the high state. The TC55188T is packaged in a 52-pin standard PLCC for high-density 
board level assembly. 

FEATURES 

• Fast Access Time (max.) 



ITEM 


TC55188T 


-20 


-25 


-30 


tpc Cycle Time 


20ns 


25ns 


30ns 


tAA Address Access Time 


20ns 


25ns 


30ns 


tor SI Access Time 


10ns 


10ns 


12ns 



• Power dissipation 

Operating TC55188T-20 230mA (max.) 

TC55188T-25 220mA (max.) 

TC55188T-30 200mA (max.) 

Standby 40mA (max.) 



Configurable for 2-way or direct RAM arrays 
2-way 4,096wordsX18bits(MODE = ViH) 
8,192wordsX18bits(MODE=ViL) 
Contain s add ress latch es , CU latch and byte 
control , EST) and EST 

Interfaces directly with the Intel 82385 Cache 
Controller 

Single power supply of 5V±10% 
All inputs and outputs TTL c ompa tible 
Two Output buffer controls : CTgA . OEB 
Two Write enable controls : WEA" , WEB" 
TC55188T : QFJ-P-S750 



PIN NAMES 



PIN CONNECTION (TOP VIEW) 



A0-A12 


Address Inputs 


D0-DI5. DP0, DPI 


Data Input/ Output 


ALE 


Address/CT Latch Input 


CE 


Chip Enable Input 


Sso 


Lower Byte Select Input 


BST 


Upper Byte Select input 


OEA 


Output Enable Input (Way -A) 


6TI 


Output Enable Input (Way-B) 


WEA 


Write Enable Input (Way- A) 


WEI 


Write Enable Input (Way-B) 


MOD: 


Mode Select Input 


VDD 


Power ( + 5V) 


GND 


Ground 



A2 A4 A6 ALE A8 A10 
Al A3 A5 V D d A7 A9 All 



AO [ 
GND [ 
GND [ 
DO [ 
D1 [ 
D2[ 
03 ( 
GND [ 
D4 
D5 
D6 
D7 
DP0 



5 1 52 50 

10 



15 



[ 20 



25 30 



] A12 

45 1 CT 

1 GND 

1 D15 

1 D14 

1 D13 

40 1 D12 

1 GND 

1 D11 

1 D10 

1 D9 

35 1 D8 

] DPI 



V DD 350 WEA GND SEE MODE V 0D 
v D0 WES" GND SEa EST v 00 



C-49 



TC55188T-20, TC55188T-25, TC55188T-30 



BLOCK DIAGRAM 

1 -WAY 8,192 words X 18 bits (MODE : Vil) 



D0~D7/Dp0 



D8~D15/Dpl 




2 -WAY 4,096 words X 18 bits (MODE : Vih) 



MODE = V, 

A12 9 Don't Care 



D0~D7/Dp0 
O9QC099W' 



D8~D15/Dpl 

opooopooo- 



I/O BUFFER 




l/O BUFFER 
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TRUTH TABLE 1 



CONTROL INPUT 


FUNCTION 


CONFIGURATION 


MODE 


ALE 


CE 


CHIP 


A0-A11 


A12 


H 
H 
H 
H 


H 
H 
L 
L 


H 
L 

L"2 


Disable 
Enable 
Disable 
Enable 


"1 
Valid 
Latched 
Latched 


*1 

"1 
Latched 
Latched 


4K x 18 X 2 


L 
L 
L 
L 


H 
H 
L 
L 


H 

L 
H*2 
L'2 


Disable 
Enable 
Disable 
Enable 


•I 
Valid 
Latched 
Latched 


M 
Valid 
Latched 
Latched 


8K x 18 










1 : Don't Care 


•2 : Latched level 


as ALE from H to L 



TRUTH TABLE 2 (MODE=Vn ■•■ 8K x 18) 



INPUTS 


OPERATION 


WEa 


WEE 


OEA 


015 


555 


srr 


CHIP 


D0-D7 
DpO 


D8-D15 
Dpi 


* 


' * 


* 


* 


H 


H 


Deselect 


Open 


Open 


H 


*H 


H 


H 


* 


" 


Deselect 


Open 


Open 












H 




Output 


Open 


H 


H 


L 


L 






Read Cycle 


Open 


Output 
















Output 


Output 
















Input 


Open 


L 


L 


• 


* 






Write Cycle 


Open 


Input 
















Input 


Input 




















H 


H 


H 


L 






Undefine W 


Undefine 


Undefine 






































H 


H 


L 


H 






Undefine <9> 


Undefine 


Undefine 






































H 


L 










Undefine W 


Undefine 


Undefine 






































L 


H 






H 




Undefine <») 


Undefine 


Undefine 










L 











* : H or L 
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TRUTH TABLE 3 (MODE = V, H ••• 4Kx18x2) 



INPUTS 


OPERATION 




WlA 


WIS 


SEA 


5TS 


555 


S5T 


way- A 


way-B 


D0-D7 
DpO 


D8-D1S 

Dpi 


• 


• 


• 


* 


H 


H 


Deselect 


Deselect 


Open 


Open 


H 


H 


H 


H 


* 


* 


Deselect 


Deselect 


Open 


Open 










L 


H 






way-B 
Output 


Open 


H 


H 


H 


L 


H 


L 


Deselect 




Open 


way-B 
Output 










I 


L 






way-B 
Output 


way-B 
Output 










I 


H 






way- A 
Output 


Open 


H 


H 


L 


H 


H 


L 


Read Cycle 


Deselect 


Open 


way- A 
Output 










L 


L 






way- A 
Output 


way- A 
Output 










I 


H 










H 


H 


L 


L 


H 


L 


Deselect 


Deselect 














L 


L 


















L 


H 






way-B 
Input 


Open 


H 


L 






H 


L 


Deselect 


write i.ycie 


Open 


way-B 
input 










L 


L 






way-B 
Input 


way-B 
Input 










L 


H 






way -A 
Input 


Open 


L 


H 






H 


L 


Write Cycle 


Deselect 


Open 


way- A 

Input 










L 


L 






way- A 
Input 


way -A 
Input 










L 


H 






way- A/a 
Input 


Open 


L 


L 






H 


L 


Write Cycle 


Write Cycle 


Open 


way -A/3 
Input 










L 


L 






way- A/S 
Input 


way - A/B 
Input 



* : Don't Care 
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MAXIMUM RATINGS 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vdd 


Power Supply Voltage 


-0.5-7.0 


V 


Vin 


Input Voltage 


- 2.0-7.0 


V 


VOUT 


Output Voltage 


-0.5~V OD + 0.S 


V 


Pt> 


Power Dissipation 


1.3 


W 


'solder 


Soldering Temperature • Time 


260-10 


•C-sec 


Titrg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


-10-85 


•c 



DC RECOMMENDED OPERATION CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


Vih 


Input High Voltage 


2.2 




Vod + 0.5 


V 


VlL 


Input Low Voltage 


-0.5* 




0.8 


V 



* : -3V pulse width less than 10ns. 



DC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V+10%) (1) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


lit. 


Input Leakage Current 


V| N -0-V DD 


-1 




+ 1 


uA 


lOH 


Output High Current 


V OH »2.4V 


-4 






mA 


lot 


Output Low Current 


Vol -0.4V 


8 






RlA 


lio 


Output Leakage Current 


Output Disable 


-1 




+ 1 


UA 


Iddo 


Operating Current 


tRGtwcmin. cycle 

Add., WE, ALE = Clock (3V/0V) 

BE = 3.0V 

CE,I5=0V, MODE«3.0V/0V 


-20 






230 


mA 


-25 






220 


-30 






200 


l0DS 


Standby Current 


£E, S5, WE, BE = V, H , ALE = V, t 
Add., Data, MOD£ = V| H or V IL 






40 


mA 


CAPACITANCE (Ta = 25°C, freq.= 1MHz) 


SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Cin 


Input Capacitance 


Vin - CND 






5 


PF 


Cout 


Output Capacitance 


V 0UT = GND 






7 


PF 
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AC CHARACTERISTICS (Ta = 0~70°C, V DD = 5V ± 10%) 



READ CYCLE 







-20 


-25 


-30 


UNIT 


SYMBOL 


PARAMETER 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


t*c 


Read Cycle Time 


20 




25 




30 




ns 


tAA 


Address Access Time 




20 








30 


ns 


kA 


ALE Access Time 




20 


_ 


2S 


_ 


30 


ns 


H> 


C"E Access Time 


- 


20 


- 


22 


- 


25 


ns 


tBA 


BT Access Time 


- 


20 


- 


22 




25 


ns 


tOE 


5E Access Time 


- 


10 


~ 


10 


™ 


12 


ns 


tASL 


Address Latch Set-Up Time 


4 


- 


4 


- 


5 


** 


ns 


tAHL 


Address Latch Hold Time 


5 


- 


S 




5 




ns 


Up 


ALE Pulse Width 


8 




8 


** 


9 




ns 


UOH 


Output Data Hold Time from Address 
Change 


5 


- 


5 


- 


5 


- 


ns 


kOK 


Output Data Hold Time from Address 
Latch 


5 




5 




5 


_ 


ns 


tuz 


ALE to Output in Low-Z 






5 




5 




ns 


tCLZ 


CT to Output in Low-Z 


5 




5 




s 




ns 


U:z 


B"5 to Output in Low-Z 


5 




5 




5 




ns 


tou 


OT to Output in Low-Z 

















ns 


t-.Xl 


ALE to Output in High-Z 




12 




12 




15 


ns 


"'C.-iZ 


CE to Output in High-Z 




10 




10 




12 


ns 


»8HI 


15 to Output in High-Z 




10 




10 




12 


ns 


tOHZ 


5E to Output in High-Z 




8 




8 




10 


ns 




OEA/0"f3" Inhibit Time 


8 




8 




10 




ns 
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WRITE CYCLE 



SYMBOL 


DA □ A KACTCO 


-20 


-25 


-30 


UNIT 


M1N. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


20 




25 




30 




ns 


twp 


WE Pulse width 


12 




^5 




18 




ns 




15 to End of Write 


^2 




j5 




18 




ns 


kw 


CT to End of Write 


12 




15 




18 




ns 


tAW 


Write Address to End of Write 


12 




^5 




18 




ns 


tAS 


Write Address Set-Up Time 


Q 




o 









ns 


tWR 


Write Recovery Time 


o 




o 









ns 


tDS 


Data Set-Up Time 


8 




10 




10 




ns 


tDH 


Data Hold Time 

















ns 


twLZ 


WI to Output in low-Z 


5 




5 




5 




ns 


twHZ 


WE to Output in High-Z 




7 




a 




10 


ns 


"-OEH 


OT Command Hold Time 


5 




5 




5 




ns 


tWEH 


WE* Command Hold Time 




5 




s 




5 


ns 


twi 


Write Command Inhibit Time 


10 




10 




10 




ns 



AC TEST CONDITIONS 



Fig. 1 OUTPUT LOAD 



Input Pulse Levels 


3.0W0.0V 


Input Pulse Rise and rail Time 


3ns 


Input Timing Measurement Reference Level 


1.5V 


Output Timing Measurement Reference 
Level 


1.5V 


Output Load 


Fig. 1 



D0~ 15 
DP0. DP1 
o 



C L =100pF 



T 
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TIMING WAVEFORMS 

READ CYCLE TIMING 1 (ALE = Clock) 



MODE = V| H -«Kxl8x2 
MODE = V, L -8Kx18 



(A12 = Don't Care) 
(A12 = Valid Input) 



ttsi . Urn 



A0-A1 1 
(A12) 




D0-D1S 
DpO-1 
(Output) 



NOTE : WEa,WeT = V, h 
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READ CYCLE TIMING 2 (ALE=V m ) 



MODE = V, H -4Kxl8x2 
MODE = V„. --SKxIS 



(A12 = Don't Care) 
(A12 = Valid Input) 



A0~A11 
(A12) 



ALE 



ClA.CIF 



D0~D15 
Dp0~1 
(Output) 



Valid Address 



X 



f 

l'J 



V777 



EJ 



tAA 



till <" 



tgz 



tOHZ 



7 77777 



tCHZ m 
t BH 2 m 



Valid Output 



toiz 1 



NOTE : WEA, WEB = V,„ 



••• Don't Care 
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READ CYCLE TIMING 3 (tool TIMING. MODE =V]h) 



tASL i tAHL 



ALE 




155, bTT 



(SES) 
(OlA) 



D0-D15 
Dp0~1 
(Output) 



tOL2 '" 



READ 

\ Way-A(B) ,1 



tOHZ m 



OUT-A(B) . 



zzzzzzz 



READ ^ 
V Way-B(A) ^ 



tOE 



tOHZ <» 



|||| (oi'T-B(A)) 



toy" 



NOTE : WlA.WEl = V„. 
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WRITE CYCLE TIMING 1 (WI Control) (6) 



MODE = V,h 
MODE = V, L 



4Kx18x2 
■8Kx18 



(A1 2= Don't Care) 
(A1 2 = Valid Input) 



A0-A11 
(A12) 



cT 



555, B5T 



WlA.WEB" 



D0-D15 
Dp0~1 
(Output) 

D0-D15 
Dp0~1 
(Input) 




Don't Care 
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WRITE CYCLE TIMING 2 (55 Control) <6) 



MODE = V| H -4KX18X2 
MODE = V,i -8Kxl8 



(A12 = Don't Care) 
(A1 2 -Valid Input) 




155, 15T 



wea.WEb 



O0-O15 
DpO-1 
( Output) 

00-015 
DpO-1 
( Input) 



tBLZ CI 



tos 



tDH 



^ Valid Input ^ 



Don't Care 
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WRITE CYCLE TIMING 3 (CE Control) (6) 



MODE.V.h -4Kxl8x2 (A1 2 = Don't Care) 
MODE = V| t -8KX18 (A12= Valid Input) 



twc 









A0-A1 1 


) 




Valid Address 


) 


< 




US 






Us ( 



Us 



555, 



™ WWW 



WEA.WEB \ \ \ \ \ \ \ 



D0-D15 
DpO-1 
(Output) 

O0-D15 
DpO-1 
(Input) 



tcu <" 



Uw 



A 



ZZZZZZZZZ2 



ZZZZZZZZZZ2 



^ Valid Input ^ 




••• Don't Care 
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WRITE CYCLE TIMING 4 (tQEH and tWEH) 161 



tAHt 




S55,irr 



WW 



/ZZZZZZZ 



WEA.WE5 




Don't Care 
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NOTE : l.The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. Assuming that CE Low transition occurs coincident with or after WE" Low transition, 
Outputs remain in a high impedance state. 

3. Assuming that ESS or BS1 Low transition occur coincident with or after WE" transition, 
Lower Byte Outputs (D0~D7, DpO) or Upper Byte Outputs (D8-D15, Dpi) remain in a high 
impedance state. 

4. Assuming that CI" High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5. Assuming that BSO or BS1 High transition occurs coincident with or prior to WE 
transition, Lower Byte Outputs (D0-D7, DpO) or Upper Byte Outputs (D8~D15, Dpi) 
remain in a high impedance state. 

6. Assuming that 0"E is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

7. These parameters are specified as follows and measured by using load shown in Fig. 1. 

(A) tLLZ, tcLZ, tBLZ, toLZ, twLZ"' Output Enable Time 

(B) tLHZ, tcHZ, tBHZ, toHZ, twHZ - Output Disable Time 



CE.B5.CE 
WE 

ALE 

Oout 



(A) 



"0.1V 

I0.1v 



/ 
\ 



.0.1V 



* The relation between signals depends on the preceding Timing Charts. 



8. The Write Data and Write Address are indeterminate when the input level of WEA and 
WEB is diferent on Direct Mapping Mode (MODE =Vil). 

9. The Read Data are indeterminate when the input level of OEA and OEB is diferent on 
Direct Mapping Mode (MODE =Vil). 



C-63 



TC55188T-20, TC55188T-25, TC55188T-30 



OUTLINE DRAWING 
QFJ52-P-S750 

UNIT : mm 



20.0610.12 



19.13±0.07 




18.2810.2 



Weight : 2.68g (Typ.) 
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65,536 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55464P/J is a 262,144 bits high speed static random access memory organized as 65,536 words 
by 4 bits using CMOS technology, and operated from a single 5 -volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC55464P/J has low power feature with device control using Chip Enable (CE). Also the device 
power at memory access is reduced by automatic power down circuit form. 

The TC55464P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC55464P/J is packaged in a 24 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 



FEATURES 



Fast access time : 






• 


5V single power supply 




TC55464P/J 


-17 


17ns(MAX.) 




-17 


: 5V±5% 


TC55464P/J 


-20 


20ns(MAX.) 




-20/25/35 


: 5V±10% 


TC55464P/J 


-25 


25ns(MAX.) 


• 


Fully static operation 




TC55464P/J 


-35 


35ns(MAX.) 


• 


All Inputs and Outputs 


TTL compatible 


Low power dissipation 






• 


Package TC55464P 


BIP24-P-300B 


Operation: TC55464P/J 


-17 


120mA(MAX.) 




TC55464J 


SOJ24-P-300A 


TC55464P/J 


-20 


120mA(MAX.) 








TC55464P/J 


-25 


120mA(MAX.) 








TC55464P/J 


-35 


100mA(MAX.) 








Standby : 




ImAtMAX.) 









PIN CONNECTION 



TC55464P 



TC55464J 



A8[ 
A7[ 
A6[ 
A5[ 
A4[ 
A3[ 
A2[ 
Alt 
A0[ 
A9[ 

GND[ 



24]VbD 

231A15 
22]AI4 
21 ]A13 
20JA12 
19]A11 
181A10 
1711/01 
1611/02 
1 5 ] i/03 
14] 1/04 
131WE 



A8[ 1 



A7[ 
A6[ 
A5[ 
A4[ 
A3[ 
A2[ 
A1[ 
A0[ 
A9[ 
Cl[ 
GND[ 



1V D0 
]A1S 
]A14 
]A13 
]A12 
]A11 
]A10 
1711/01 
1611/02 
1 5 ] 1/03 
14 ] 1/04 
13]WE 



(DIP) 


(SOJ) 


PIN NAMES 




A0-A15 


Address Inputs 


1/01-1/04 


Data Inputs/ Outputs 


CE 


Chip Enable Input 


WE 


Write Enable Input 


Vdd 


Power( + 5V) 


GND 


Ground 



BLOCK DIAGRAM 





















Sou. 












«c<to 











o 

O UJ 

k a 



MEMORY CELL 
ARRAY 
256x256x4 
(262,144) 



1/01 o- 



I I/? 

m 



COLUMN I/O 
CIRCUIT 



COLUMN 
DECODER 



COLUMN 
ADDRESS BUFFER 

TTTTTTTT 

A7 /— \ . AO 



WE c 



o_,< - 

t zgz - 
O — w 



GND 



OK 

UJ 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Vdd 


Power Supply Voltage 


_ 0.5—7,0 


V 


Vim 


Input Voltage 


-2.0-7.0 


V 




Input/Output Voltage 


-0.5-V o[) + 0.5 


V 


Po 


Power Dissipation 


1.0 


W 




Soldering Temperature ■ Time 


260-10 


•C-sec 




Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


- 10-85 


•c 


DC RECOMMENDED OPERATING CONDITIONS (Ta = o~70"C) 


SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT [ 


Voo 


Power Supply Voltage 


- I7 


4.75 


5.0 


5.25 


V 


- 20/25/35 


4.5 


5.0 


5.5 




Input High Voltage 


2.2 




Vdd + 0.5 


V 




Input Low Voltage 


-0.5* 




0.8 


V 



» -3V Pulse Width : 10ns 

DC and OPERATING CHARACTERISTICS (Ta = o-70'c, - 17 : v DD = 5v±s%, -20/25/35: v DD = 5V± \o%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


In 


Input Leakage Current 


V|N = 0~V DD 






± 1 


M A 


lOH 


Output High Current 


V „ = 2.4V 


-4 






mA 


'OL 


Output Low Current 


V 0L ■ 0.4V 


8 






mA 


Ilo 


Output Leakage Current 


CT = V| H or WE * V, L , V 0UT = 0~ V 0D 






i 1 


^A 


'ODO 


Operating Current 


tcycies Min cycle 

cl=v„. 

Other Input = V| H /V| L 


V DD = 5.25 V 


- 17 






120 


mA 


V DD =5.5V 


-20 






120 


-25 






120 


-35 






100 


!dds 1 


Standby Current 


tcycle a Min cycle 
Cf=V 1H 

Other Input =V|H/V| L 


V DD = 5.2SV 


- 17 






20 


mA 


V DD = 5.5V 


-20 
-25 
-35 


l0DS2 


CE = V 00 -0.2V 

Other Input * V D d - 0.2V or 0.2V 






1 



CAPACITANCE (Ta>25*C,f> 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


C|N 


Input Capacitance 


V, N =GND 


6 


pf 


CoUT 


Output Capacitance 


V 0U T=GND 


8 


PF 



Note : This parameter is periodically sampled and is not 100% tested. 
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AC CHARACTERISTICS (Ta = o~70*co, - 17 : v DD = 5v±5W, -20/25/35: v DD = sv± 10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC55464P/J-17 


TC55464P/J-20 


TC55464P/J-25 


TCS5464P/J-35 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


Lrc 


RoaH fv/fla Tim© 


17 




20 




25 




35 




ns 


tACC 


Address Access Time 




17 




20 




25 




35 


ns 


tco 


Cl Access Time 




17 




20 




25 




35 


ns 


tOH 


Output Data Hold Time from Address 
Change 


5 




5 




5 




5 




m 




Output Enable Time from CE 


5 




5 




5 




5 






'cod 


Output Disable Time from CT 




10 




10 




10 


_ 


15 




tr-u 


Chip Selection to Power Up Time 
























tpD 


Chip Deselection to Power Down Time 




17 




20 




25 




35 


ns 


WRITE CYCLE 






SYMBOL 


PARAMETER 


TC55464P/J-17 


TC55464P/J-20 


TC55464P/J-25 


TC55464P/J-35 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


17 




20 




25 




35 




ns 


tew 


Chip Enable to End of Write 


13 




13 




15 




20 




ns 


Us 


Address Set Up Time 






















ns 


twp 


Write Pulse Width 


13 




13 




15 




20 




ns 


twR 


Write Recovery Time 






















ns 


tDS 


Data Set Up Time 


10 




10 




12 




15 




ns 


tDH 


Data Hold Time 






















ns 


tO£W 


Output Enable Time from wT 






















ns 


toow 


Output Disable Time from wf 




B 




8 




10 




15 


ns 



AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement Ref- 
erence Levels 


2.2W0.8V 


Output Timing Measurement 
Reference Levels 


2.0V/0.8V 


Output Load 


Fig. 1 



Fig. 1 



l/Opin 



CL = 30 P F 



r 



l/Opin 



-25Sn CL=5 P F 



T 



;48on 



( For tcOE. *C0D< *° EW anCl toow ' 
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TIMING WAVEFORMS 
READ CYCLE (2) 




UNKNOWN 



WRITE CYCLE 1 (WE Controlled Write) 
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WRITE CYCLE 2 ( CE Controlled Write) 



twc 
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Note : 1. The operating temperature ( Ta ) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcOE, tOEW Output Enable Time 

(B) tcoDi toow Output Disable Time 



CE 



J 



1 



WE 



Dour 



High Impedance 



(A) 



'unknown 



OUTPUT DATA VALID 




'•* v 

High Imped ance 
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OUTLINE DRAWINGS 
Plastic DIP(DIP24-P-300B) 



Unit : mm 




Weight : 1.72g (Typ.) 
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OUTLINE DRAWINGS 
Plastic SOJ (SOJ24-P-300A) 



Unit : mm 




16.3MAX 



15.88±0.12 






a 71 

U' 1 -0.05 




HMfflP 


|0.8MIN 


3.5±0.2 



W0.1 



0.43 



-O.o; 



W 0-1 8 Ml 



?? 

CM 



Weight : 0.72g (Typ.) 
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65,536 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55465P/J is a 262,144 bits high speed static random access memory organized as 65,536 words 
by 4 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC55465P/J has low power feature with device control using Chip Enable (CI) , and has Output 
Enable Input ((51) for fast memory access. Also the device power at memory access is reduced by 
automatic power down circuit form. 

The TC55465P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC55465P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 

FEATURES 

• Fast access time : 

TC55465P/J-17 17ns(MAX.) 

TCS5465P/J-20 20ns(MAX.) 

TC55465P/J-25 25ns(MAX.) 

TC55465P/J-35 35ns(MAX.) 

• Low power dissipation 

Operation: TC55465P/J-17 120mA(MAX.) 

TC55465P/J-20 120mA(MAX.) 

TC55465P/J-25 120mA(MAX.) 

TC55465P/J-35 100mA(MAX.) 

Standby : lmA(MAX.) 



5V single power supply 
-17 

-20/25/35 

Fully static operation 

All Inputs and Outputs 

Output buffer control 

Package 

TC55465P : DIP28-P-300B 
TC55465J : SOJ28-P-300A 



5V±5% 
5V±10% 

TTL compatible 
OE 



PIN CONNECTION 



BLOCK DIAGRAM 



TC55465P 



N.C.C 
A15[ 
ABC 
A7[ 
A6[ 
A5t 
A4[ 
A3C 
A2[ 
A1[ 
A0[ 

m 

07[ 
GND[ 



28]v 0[) 

271AI4 

2S]At3 

25)A9 

24]A10 

23)A11 

22JA12 

21 1N.C. 

20)N.C. 

19)1/01 

18)1/02 

17 11/03 

16 11/04 

15)WE 



(DIP) 

PIN NAMES 



TC55465J 



N.C.rfT 
A15[ 

A8[ 

A7[ 

A6t 

A5[ 

A4[ 

A3[ 

A2[ 

A1[ 

A0[ 

m 

5E[ 
GND[ 



27]A14 

26]A13 

25)A9 

24 )A10 

23)A11 

22 ]A12 

21 )N.C. 

20DN.C. 

19)1/01 

18)1/02 

17)1/03 

16)1/04 

15]WE 



(SOJ) 



A0-A15 


Address Inputs 


1/01-1/04 


Data Inputs/Outputs 


CE 


Chip Enable Input 


WE 


Write Enable Input 


0"E 


Output Enable Input 


Vod 


Power ( ♦ 5V) 


GNO 


Ground 


N.C. 


No Connection 



0C<OJ — 



5 8 

O m 

tc a 



MEMORY CELL 

ARRAY 
256x256x4 
(262,144) 



1/01 



I/04 o- 



— al 

UJ 



COLUMN I/O 
CIRCUIT 



COLUMN 
DECODER 



I 



COLUMN 
ADDRESS BUFFER 

muni 

A7 /— \ . AO 



Vod 
GND 



Q m 



WE 
01 
CE 



o_,< 
zgz 

O _ u, 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


V 0D 


Power Supply Voltage 


-0.5-7.0 


V 


V|N 


Input Voltage 


-2.0-7.0 


V 


Vw> 


Input / Output Voltage 


-0.5-V oo <-0.5 


V 


Po 


Power Dissipation 


1.0 


W 




Soldering Temperature ■ Time 


260-10 


•C-sec 


T«rg 


Storage Temperature 


-65-150 


•c 


^opr 


Operating Temperature 


-10-85 


•c 


DC RECOMM 


ENDED OPERATING CONDITIONS (Ta = 0~70'Q 


SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V D 


Power Supply Voltage 


- 17 


4.75 


5.0 


5.25 


V 


- 20/25/35 


4.5 


5.0 


5.5 


Vih 


Input High Voltage 


2.2 




V DO + 0.S 


V 


VlL 


Input Low Voltage 


-0.5* 




0.8 


V 


* -3V Pulse Width : 10ns 

DC and OPERATING CHARACTERISTICS (Ta=o~70'c, -i7:v DD =sv±5%, -20/25/35: v 0D =sv± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


III 


Input Leakage Current 


V,N = 0-V DD 






+ 1 


,,A 


lOH 


Output High Current 


V OH = 2.4V 


-4 






mA 


lot 


Output Low Current 


V 0L = 0.4V 


8 






mA 


Ilo 


Output Leakage Current 


Cf = V,„ or OT = V| H or WE = Vil. Vqut = 0~ V DD 






± 1 


,A 


Iddo 


Operating Current 


tcyclesMin cycle 
Cl=v, L 

Other Input « Vih/Vjl 


Vnn*5.2SV 


- 17 






120 


mA 


Vod=5.5V 


-20 






120 


-25 






120 


-35 






100 


Idds i 


Standby Current 


tcyclesMin cycle 

ct=v,„ 

Other Input = V|h/Vil 


Voo = 5.25V 


- 17 






20 


mA 


V DD = 5.5V 


-20 
-25 
-35 


lDD5 2 


CT = V DO -0.2V 

Other Input = Voo - 0.2V or 0.2V 






1 



CAPACITANCE (Ta = 25'C.f= 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


■UNIT 


C|N 


Input Capacitance 


V,„ = GND 


6 


pF 


COUT 


Output Capacitance 


Vqut = GND 


B 


PF 



This parameter is periodically sampled and is not 100% tested. 
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AC CHARACTERISTICS (Ta = 0~70"C('>. -17: V 00 .= 5V±5%. - 20/25/35 :V o=5V± 10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC55465P/J-17 


TC55465P/J-20 


TC55465P/J-25 


TC5S465P/J-3S 


UNIT 


MINI. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


l RC 


Read Cycle Time 


17 




20 




25 




35 




ns 


*ACC 


Address Access Time 




17 




20 




25 




35 




trn. 


CE Access Time 




17 




20 




25 




35 


ns 


tOE 


OT Access Time 




9 




10 




12 




15 


ns 


tOH 


Output Data Hold Time from Address 
Change 


5 




5 




5 




5 




ns 


<COE 


Output Enable Time from CT 


5 




S 




5 




5 




ns 


*COD 


Output Disable Time from CT 




10 




10 




10 




15 


ns 


tOEE 


Output Enable Time from 0~E 






















ns 


toDO 


Output Disable Time from DT 




8 




8 




10 




15 


ns 


tpu 


Chip Selection to Power Up Time 






















ns 




Chip Deselection to Power Down Time 




17 




20 




25 




35 


ns 



WRITE CYCLE 



SYMBOL 


PARAMETER 


TC55465P/J-17 


TC55465P/J-20 


TC55465P/J-2S 


tC55465P/J-35 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twe 


Write Cycle Time 


17 




20 




25 




35 . 




ns 


tew 


Chip Enable to End of Write 


13 




13 




15 




20 




ns 


tAS 


Address Set Up Time 






















ns 


twp 


Write Pulse Width 


13 




13 




15 




20 




ns 


tWR 


Write Recovery Time 






















ns 


tos 


Data Set Up Time 


10 




10 




12 




15 




ns 


tDH 


Data Hold Time 






















ns 


tOEW 


Output Enable Time from WE" 






















ns 


toDW 


Output Disable Time from Wl" 




8 




8 




10 




15 


ns 



AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement Ref- 
erence Levels 


2.2V/0.8V 


Output Timing Measurement 
Reference Levels 


2.0V/0.8V 


Output Load 


Fig. 1 



Fig. 1 



l/Opin 



CL = 30 P F 



r 
J 



;48on 



l/Opin 



-25511 CL=5 P F 



T 

J 



( For tcoE. totE. tcop. 'ooo. *oew and topw ) 
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TIMING WAVEFORMS 
READ CYCLE (» 

tnc 




WRITE CYCLE 1 (5) (WE Controlled Write) 



twc 
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WRITE CYCLE2 (5) (cT Controlled Write) 
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NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, Outputs 
remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcoE, tOEE, tOEW Output Enable Time 

(B) tcOD, tQDO, tQDW Output Disable Time 



Dout 



r 



(A) 



High Impedance 



'l 1 1.1 ISM fit AIM 



TbT 



OUTPUT DATA VALID 



[ 0.2V 
-High Impedance 



UNKNOWN 
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OUTLINE DRAWINGS 
Plastic DIP (DIP28-P-300B) 

Unit in mm 




35,4 max 



34.9 ±0.2 



0.95 ±0,1 




WEIGHT : 2.03g (Typ.) 
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OUTLINE DRAWINGS 
Plastic SOJ (SOJ28-P-300A) 



UNIT : mm 



28 



n r ~ ir ~"~ ll ~ ll ~ ll ~ i r ~"~''~ ll ~"~' l ~"~ 1 



UUUUUUU UUUUUU i-J- 



a3 



0.71:8:, 



EST 



A ♦ 0.07 

"* I OTi7i55l 



WEIGHT : 0.83g (Typ.) 
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32,768 WORD x 8 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55328P/J is a 262,144 bits high speed static random access memory organized as 32,768 words 
by 8 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC55328P/J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Inputted) for fast memory access. Also the device power at memory access is reduced by 
automatic power down circuit form. 

The TC55328P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC55328P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 



FEATURES 

• Fast access time : 

TC55328P/J-17 
TC55328P/J-20 
TC55328P/J-25 
TC5S328P/J-35 

• Low power dissipation 

Operation : TC55328P/J-17 
TC55328P/J-20 
TC55328P/J-25 
TC55328P/J-35 

Standby : 
PIN CONNECTION 

TC55328P TC55 



17ns(MAX.) 
20ns(MAX.) 
25ns(MAX.) 
35ns(MAX.) 

140mA(MAX.) 
140mA(MAX.) 
140mA(MAX.) 
120mA(MAX.) 
lmA(MAX.) 



5V single power supply 
-17 

-20/25/35 
Fully static operation 
All Inputs and Outputs 
Output buffer control 
Package TC55328P 
TC55328J 



5V±5% 
5V±10% 

TTL compatible 
0"E 

DIP28-P-300B 
SOJ28-P-300A 




A14[°T 
A12[ 

A7[ 

A6[ 

A5[ 

A4[ 

A3t 

A2C 

AH 

A0[ 
1/01 [ 
1/02 [ 
1/03 [ 
CND C 



2 
3 
4 

5 ? 

6 m 

7 Z 



9 ?; 
11 — 

12 
13 
14 



28]V OD 
27]WT 
26]A13 
25]A8 
24]A9 
23] All 
22 351 
21 ]A10 

20]trr 

19] 1/08 
18] 1/07 
17] 1/06 
1 6 ] 1/05 
1 5 ] 1/04 



(DIP) 



PIN NAMES 



(SOJ) 



A0-A14 


Address Inputs 


1/01-1/08 


Data Inputs/ Outputs 


Cl 


Chip Enable Input 


WE" 


Write Enable Input 


or 


Output Enable Input 


Voo 


Power ( ♦ 5V) 


GND 


Ground 



BLOCK DIAGRAM 



MEMORY CELL 
ARRAY 
2S6X 128x8 
(262,144) 



1/08 ' 



GND 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Vdd 


Power Supply Voltage 


-0.5-7.0 


V 


VlN 


Input Voltage 


-2.0-7.0 


V 


VlO 


Input /Output Voltage 


-0.5-V D |j + 0.5 


V 


Po 


Power Dissipation 


1.0 


w 


bolder 


Soldering Temperature • Time 


260-10 


•C-sec 


T Ktg 


Storage Temperature 


-65-150 


•c 




Operating Temperature 


- 10-85 


•c 



DC RECOMMENDED OPERATING CONDITIONS <Ta = 0~70'Q 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v o 


Power Supply Voltage 


- 17 


4.75 


5.0 


5.25 


V 


- 20/25/35 


4.5 


5.0 


5.5 


Vih 


Input High Voltage 


2.2 




V D0 t0.5 


V 


VlL 


Input Low Voltage 


-0.5* 




0.8 


V 



* - 3V Pulse Width : 10ns 



DC and OPERATING CHARACTERISTICS (Ta = 0~70'C. -17:Vdd«5V±5%. -20/25/3S:V O o»5V±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


III 


Input Leakage Current 


V|N = 0-V OD 






± 1 


/-A 


'oh 


Output High Current 


V 0H = 2 W 


-4 






mA 


lOL 


Output Low Current 


V OL =0.4V 


8 






mA 


iio 


Output Leakage Current 


Cl = V|H orOT = V,H orWT = V| L , V O uT = 0~V D0 






1 1 


,,A 


boo 


Operating Current 


tcycle = Min cycle 

trr=v 1L 

Other Input = Vih / Vr. 


V DD = 5.25V 


-17 






140 


mA 


V D d.5.SV 


-20 






140 


-25 






140 


-35 






120 


'dos i 


Standby Current 


tcycle = Min cycle 
Cl = V, H 

Other Input = V w / Vjl 


Vdd = 5.25V 


-17 






20 


mA 


V DD = 5.5V 


-20 
-25 
-35 


'DOS 2 


CE = V oo -0.2V 

Other Input = V DD - 0.2V or 0.2V 






1 



CAPACITANCE (Ta = 25*c, f=i.0MH z ) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


, UNIT 


C,N 


Input Capacitance 


V,„ = GND 


6 


PF 


COUT 


Output Capacitance 


V 0UT «GND 


8 





Note : This parameter is periodically sampled and is not 100% tested. 
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AC CHARACTERISTICS (Ta» 0-70^(1), - 17: V D*5V±S%. -20/25/35:V O o=5Vi 10K) 



READ CYCLE 



SYMBOL 


PARAMETER 


TC55328P/J- 17 


TC5S328P/J - 20 


TC55328P/J-25 


TC55328P/J-35 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tar 


Read Cycle Time 


17 




20 




25 




35 








Address Access Time 




17 




20 




25 




35 




tco 


CE Access Time 




17 




20 




25 




35 




t E 


OT Access Time 




9 




10 




12 




15 




tOH 


Output Data Hold Time from Address 
Change 


5 




5 




5 




5 






'COE 


Output Enable Time from CT 


5 




5 




5 




5 




ns 


koo 


Output Disable Time from C"E" 




10 




10 




10 




15 




tOEE 


Output Enable Time from C»£" 
























toDO 


Output Disable Time from OT 




8 




8 




10 




15 




tpu 


Chip Selection to Power Up Time 
























tpD 


Chip Deselection to Power Down Time 




17 




20 




25 




35 





WRITE CYCLE 



SYMBOL 


PARAMETER 


TC55328P/J- 17 


TC5S328P/J - 20 


TC5532BP/J-25 


TC55328P/J-35 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


17 




20 




25 




35 






tew 


Chip Enable to End of Write 


13 




13 




15 




20 






tAS 


Address Set Up Time 
























twp 


Write Pulse Width 


13 




13 




IS 




20 






twH 


Write Recovery Time 






















ns 


tDS 


Data Set Up Time 


10 




10 




12 




1S 






tON 


Data Hold Time 
























tOEW 


Output Enable Time from WE" 
























tQDW 


Output Disable Time from wl 




8 




8 




10 




15 





AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/O.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement Reference 
Levels 


2.2V/0.8V 


Output Timing Measurement Refer- 
ence Levels 


2.0V/0.8V 


Output Load 


Fig.1 



Fiq.1 



l/Opin 



T 

J 



• 25511 



l/Opin 



C t =5 P F 



T 
I 



(For tcOE. <OEE. *COp. *O0O. 

toEw and toow) 
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TIMING WAVEFORMS 
READ CYCLE (2) 

tRC 




UNKNOWN UNKNOWN 
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WRITE CYCLE2 (5) (CT Controlled Write) 



tAS 



D UT 



Din 



kO£(6) 



tODW(6) 



High Impedance 



tDS 



t0H 



jfc _ DATA IN STA8LE 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 



NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

4 Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5. Assuming that CE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the-load shown in Fig.l. 

(A) tcOE, tOEE. tOEW Output Enable Time 

(B) tcoi). toDO. tODW Output Disable Time 



DOUT 



High Impedance 



tec: 



OUTPUT DATA VALID 



3CZ3 



" l ,2V 

- FP High 



Impedance 



UNKNOWN 



| 0.2V 
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OUTLINE DRAWINGS 
Plastic DIP(DIP28-P-300B) 

UNIT in mm 




WEIGHT : 2.03g (Typ.) 
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OUTLINE DRAWINGS 
Plastic SOJ(SOJ28-P-300A) 



UNIT in mm 



28 15 
H nnn i-irinr-ir-ir-ir->r-ir-in- 



XJ u u 



aS 



UUUUUUUU UUU- 

11 



rra— r 



18.84 max 



18.42±0.12 



0.71:8k 



0.43. oca r 



H 0.1801 



WEIGHT : 0.83g (Typ.) 
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32,768 WORD x 9 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55329P/J is a 294,912 bits high speed static random access memory organized as 32,768 words 
by 9 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC55329P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (0"E) for fast memory access. Also the device power at memory access is reduced 
by automatic power down circuit form. 

The TC55329P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC55329P/J is packaged in a 32 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 

FEATURES 



• Fast access time : 

TC55329P/J-17 
TC55329P/J-20 
TC55329P/J-25 
TC55329P/J-35 

• Low power dissipation 

Operation : TC55329P/J-17 
TC55329P/J-20 
TC55329P/J-25 
TC55329P/J-35 

Standby : 
PIN CONNECTION 

TC5S329P 



17ns(MAX.) 
20ns(MAX.) 
25ns(MAX.) 
35ns(MAX.) 

140mA(MAX.) 
140mA(MAX.) 
140mA(MAX.) 
120mA(MAX.) 
lmACMAX.) 



5V±5% 
5V±10% 

TTL compatible 

m 



• 5V single power supply 

-17 

-20/25/35 

• Fully static operation 

• All Inputs and Outputs 

• Output buffer control 

• Package 

32 pin plastic 300 mil DIP : TC55329P 
32 pin plastic 300 mil SOJ : TC55329J 



BLOCK DIAGRAM 



TC5S329J 





(DIP) 

PIN NAMES 



(SOJ) 



A0~A14 


Address Inputs 


1/01-1/09 


Data Inputs /Outputs 


CTT, CE2 


Chip Enable Inputs 


WE 


Write Enable Input 


fJE 


Output Enable Input 


Vdo 


Power ( ♦ 5V) 


GND 


Ground 


N.C. 


No Connection 
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TC55329P/J-17, TC55329P/J-20 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Vdd 


Power Supply Voltage 


-O.S-7.0 


V 


V, N 


Input Voltage 


- 2.0-7.0 


V 


V«5 


Input/Output Voltage 


-0.5~V oo + 0.5 


V 


Pd 


Power Dissipation 


t.O 


W 


Tiolder 


Soldering Temperature ■ Time 


260-10 


■C-sec 


T mg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


- 10-85 


•c 



DC RECOMMENDED OPERATING CONDITIONS <Ta»o~7o-C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Voo 


Power Supply Voltage 


- 17 


4.75 


5.0 


5.25 


V 


- 20/25/35 


4.5 


5.0 


5.5 


Vim 


Input High Voltage 


2.2 




V 00 +0.5 


V 


Vii 


Input Low Voltage 


-o.s* 




0.8 


V 



* -3V Pulse Width : 10ns 



DC and OPERATING CHARACTERISTICS (TagQ-70'c. -17: v B0 «sv+s%. - 20/25/35 : v 0D » 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Iil 


Input Leakage Current 


V|N«0-V OD 






±1 


UA 


'ok 


Output High Current 


V OH = 2.4V 


-4 






toA 


lot 


Output Low Current 


Vol = 0.4V 


8 






mA 


'to 


Output Leakage Current 


CTf « V,h or CE2 ■ V a or OE = V| H or WE ■ V, t 

Vout'0-Vdo 






± 1 


uA 


looo 


Operating Current 


tcycle ■ Min cycle 
CIT»V| l andCE2-V|H 
Other Input * V| H /V )L 


V DD - 5.25V 


-17 






140 


mA 


V DD = 5.5V 


-20 






140 


-25 






140 


-35 






120 


'dos 1 


Standby Current 


tcycle = Min cycle 
CTT*V| H orCE2«V| L 
Other Inputs V IH /Vg. 


Vdd * 5.25V 


-17 






20 


mA 


V DO = 5.5V 


-20 
-25 
-3S 


!0DSJ 


CET * V 00 - 0.2V or CE2 • 0.2 V 
Other Input « V 00 - 0.2V or 0.2V 






1 



CAPACITANCE (Ta = 2S - C. f = l.0MH*) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


Cm 


Input Capacitance 


V IN «GND 


6 




COUT 


Output Capacitance 


Vout'SNO 


8 


pF 



Note : This parameter is periodically sampled and is not 100% tested. 
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AC CHARACTERISTICS (Ta = 0~70"C<'l, - 17: V 00 «5V±5W. -20/25/35:V DD =5V±10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TCSS329P/J- 17 


TC55329P/J - 20 


TC55329P/J - 25 


TC55329P/J-3S 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tp.C 


Read Cycle Time 


17 


- 


20 


- ' 


25 




35 


- 




>ACC 


Address Access Time 


- 


17 


- 


20 


- 


25 


- 


35 




•coi 


CE1 Access Time 




17 




20 




25 




35 




'C02 


CE2 Access Time 




17 




20 




25 




35 




«OE 


&T Access Time 




9 




10 




12 




15 




tOH 


Output Data Hold Time from Address 
Change 


5 




S 




5 




5 




ns 


kOE 


Output Enable Time from CTT or CE2 


S 




5 




5 




5 






'COD 


Output Disable Time from CTT or CE2 




10 




10 




10 




15 




tOEE 


Output Enable Time from 0~F 
























to DO 


Output Disable Time from OT 




8 




8 




10 




15 




tpu 


Chip Selection to Power Up Time 
























tpo 


Chip Deselection to Power Down Time 




17 




20 




25 




35 





WRITE CYCLE 



SYMBOL 


PARAMETER 


TC55329P/J- 17 


TC55329P/J - 20 


TC55329P/J-25 


TC55329P/J - 35 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


17 




20 




25 




35 






tew 


Chip Enable to End of Write 


13 




13 




15 




20 






Us 


Address 5et Up Time 
























twp 


Write Pulse Width 


13 




13 




15 




20 






twp. 


Write Recovery Time 






















ns 


tDS 


Data Set Up Time 


10 




10 




12 




15 






tDH 


Data Hold Time 
























tOEW 


Output Enable Time from WT 
























toow 


Output Disable Time from WE 




8 




8 




10 




15 





AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement Reference 
Levels 


2.2V/0.8V 


Output Timing Measurement Refer- 
ence Levels 


2.0V/0.8V 


Output Load 


Fig. 1 



Fiq.1 



l/Opin 



C L »30pF 



1 



>480Q 



»48DQ 



1/Opin 



;2S5Q C L »5pF 



T 

J 



-25511 



(For tcot. tOEE. kOO. toDO. 
tOEW and lonwr 
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TIMING WAVEFORMS 
READ CYCLE «) 




p High Impedance 



WRITE CYCLE 1 (S) (WE Controlled Write) 



ADDRESSES 




D UT 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 



WRITE CYCLE2 (« (ClT Controlled Write) 



twc 




WRITE CYCLE 3 (5) (CE2 Controlled Write) 
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TC55329P/J-17, TC55329P/J-20 
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NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that GET Low transition or CE2 High transition occurs coincident with or after 
WE Low transition, Outputs remain in a high impedance state. 

4 Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior 
to WE High transition. Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOE, tOEE. k)EW Output Enable Time 

(B) tcOD. tODO. tODW Output Disable Time 



Dqut 



J 



(A) 

High Impedance 



tec 



OUTPUT DATA VALID 



X 



UNKNOWN 



UNKNOWN 



O.IV 

- - — High Impe dance 
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OUTLINE DRAWINGS 
Plastic DIP (DIP32-P-300) 



UNIT in mm 




00.25© [ 



Note : Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm. 
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OUTLINE DRAWINGS 
Plastic SOJ (SOJ32-P-300) 



UNIT in mm 



20.96 1 0.12 




Note : Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm 
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32,768 WORD X 16 BIT CMOS STATIC RAM PRELIMINARY 
DESCRIPTION 

The TC5G1632J is a 524,288 bits high speed static random access memory organized as 32,768 words 
by 16 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC551632J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (OE) for fast memory access. Also it allows that lower and upper byte access by Data 
Byte Control (EE, T7B"). The TC551632J is suitable for use in various application systems where high 
speed is required as cache memory. All Inputs and Outputs are directly TTL compatible. 

The TC551632J is packaged in a 40 pin plastic SOJ with 400 mil width for high density 
surface assembly. 



FEATURES 

• Fast access time : 

TC551632J-20 
TC551632J-25 
TC551632J-35 

• Low power dissipation 



20ns (MAX.) 
25ns (MAX.) 
35ns (MAX.) 



Cycle Time 


20 


25 


35 


100 


ns 


Operation (MAX.) 


220 


200 


170 


130 


mA 



Standby : 
PIN CONNECTION 

TC551632J 



• 5V single power supply : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : OH 

• Data byte control 

LTf(I/01~I/08),UB"(I/09~I/016) 

• Package : SOJ40-P-400 













A3 r. 


1 




40 


] A4 


A2 C 


2 




39 


JA5 


A1 C 


3 




38 


35E 


A0C 


4 




37 


3UB 


dr. 


5 




36 


IIS 


I/OI c 


6 




35 


3 1/016 


1/02 r. 


7 




34 


31/015 


1/03 C 


8 


? 


33 


3 1/014 


1/04 r. 


9 


UJ 


32 


31/013 


V00C 


10 


> 


31 


3 GND 


gnd r. 


11 




30 


3V D0 


i/os q 


12 


a. 


29 


11/012 


1/06 C 


13 


O 


28 


31/011 


1/07 d 


14 


i- 


27 


31/010 


1/08 C 


15 




26 


3 1/09 


WEc 


18 




25 


:a6 


A14 C 


17 




24 


3A7 


A13 C 


18 




23 


3A8 


A12 C 


19 




22 


3 A9 


A11 C 


20 




21 


3A10 



(SOJ) 



PIN NAMES 



1mA (MAX.) 

BLOCK DIAGRAM 



A0~A14 


Address Inputs 


1/01-1/016 


Data Inputs /Outputs 


CT 


Chip Enable Input 


WE 


Write Enable Input 


m 


Output Enable Input 


L5.UB 


Data 8yte Control Input 


V D0 


Power! + SV) 


GND 


Ground 




0"E» 



CTo 
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TC551632J-20, TC551632J-25, TC551632J-35 



MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Voo 


Power Supply Voltage 


-0.5-7.0 


V 


v lN 


Input Terminal Voltage 


-2.0* -7.0 


V 


V|/o 


Input/Output Terminal Voltage 


-O.S*~VDD + 0.5 


V 


Pd 


Power Dissipation 


1.5 


W 


Tjoldtr 


Soldering Temperature • Time 


260-10 


•C-sec 


Tnrg 


Storage Temperature 


-65-150 


•c 




Operating Temperature 


- 10-85 


•c 



* : -3V with a pulse width of 10ns 
DC RECOMMENDED OPERATING CONDITIONS (Ta = Q~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vod 


Power Suply Voltage 


4.5 


5.0 


5.5 


V 


V,H 


Input High Voltage 


2.2 




V DD + 0.5 


V 


VlL 


Input Low Voltage 


-0.5* 




0.B 


V 



♦ : -3V with a pulse width of 10ns 
DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


Vin«0-V do 






±10 


/■* 


1 10 


Output Leakage Current 


CE»V|h or WE« V| L or OT«V, H 
Vout = 0~VOD 






110 


/-A 


lOH 


Output High Current 


V OH >2.4V 


-4 






mA 


loi 


Output Low Current 


Vol "0.4V 


8 






mA 








tcycle = 20ns 






220 






Operating Current 


CE«V| L , lout » 0mA 


tcycle = 25ns 






200 


mA 


>000 


Other Inputs i V| H / V, L 


tcycle • 35ns 






170 






tcycle' 100ns 






130 




1 DOS 1 




CE«V| H , or US«I5»V 1H 
Other Inputs 'Vih/Vil 






30 


mA 




Standby Current 


EE - Voo - 0.2V or US ■ H ■ V DO -0.2 V 
Other Inputs «V 00 - 0.2V or 0.2V 






1 
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CAPACITANCE (Ta = 25 C, f = 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


ClN 


Input Capacitance 


Vim = GNO 


6 


pf 


CoUT 


Output Capacitance 


V 0UT = GND 


a 


pF 



NOTE : This parameter is periodically sampled and is not 100% tested. 



OPERATING MODE 



OPERATING MODE 




or 


We 


LB 


UB 


uo\~voa 


1/09-1/016 


POWER 










L 


I 


Output 


Output 


Iddo 


Read 


L 


L 


H 


H 


L 


High Impedance 


Output 


boo 










I 


H 


Output 


High Impedance 


Iddo 










L 


L 


Input 


Input 


Iddo 


Write" 


L 


* 


I 


H 


L 


High Impedance 


Input 


Iddo 










L 


H 


Input 


High Impedance 


Iooo 




L 


H 


H 


* 


* 


High Impedance 


High Impedance 


looo 


Output Disable 


L 


« 


* 


H 


H 


High Impedance 


High Impedance 


•dds 


Standby 


H 


* 


• 


* 


* 


High Impedance 


High Impedance 


loos 



. : H or L 
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AC CHARACTERISTICS (Ta = 0~70°C (1> , V D d = 5V ± 10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC551632J-20 


TC551632J-25 


TC551632J-35 


UNIT 


MiN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


HlC 


RbaH Cu^Ia Tima 
r^Bou ^-ywo imiv 


20 




25 




35 






tACC 


Moors« Mctvss lime 




20 




25 




35 




KO 


l F Arracc Tima 
n^vn IIII1C 




20 




25 




35 




tog 


OE Access Tims 




10 




12 




17 




t8A 


TSB. LB" Access Time 




20 




25 




35 




toH 


Output Data Hold Time from Address Change 


5 




S 




5 






tcOE 


Output Enable Time from CT 


5 




5 




5 




ns 


tOEE 


Output Enable Time from OE* 


1 




1 




1 








Output Enable Time from Off, Lff 


1 




1 




1 






tcoo 


Output Disable Time from CT 




8 




8 




8 




t<)DO 


Output Disable Time from UE* 




8 




8 




8 




t8D 


Output Disable Time from UB, LB 




8 




8 




8 





WRITE CYCLE 



SYM80L 


PARAMETER 


TC551632J-20 


TC551632J-25 


TC551632J-35 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


20 




25 




35 






twp 


Write Pulse Width 


10 




12 




18 






tew 


Chip Enable to End of Write 


13 




IS 




17 






taw 


UB, LB Enable to End of Write 


13 




15 




17 






tAW 


Address Valid to End of Write 


12 




14 




16 






tAS 


Address Set Up Time 



















t\VR 


Write Recovery Time 

















ns 


tDS 


Data Set Up Time 


10 




10 




10 






tDH 


Data Hold Time (WE") 



















•OHl 


Data Hold Time (Cl, UB, LB) 


1 




1 




1 






t<JEW 


Output Enable Time from WE 


1 




1 




1 






<ODW 


Output Disable Time from WE 




8 




8 




8 





AC TEST CONDITIONS 



Input Pulse Level 


3.0W0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input timing Measurement 
Reference Level 


1.5V 


Output Timing Measurement 
Reference Level 


1.5V 


Output Load 


Fig. 1 



FIG. 1 



£480C1 



;480(1 



l/Opin 



C u = 30pF 



r 



•2550 



l/Opin 
o- 

C L = 5 P F 



r 
J 



•2550 



(For tcoe, toEE. tcoo< 
toooi toEw and topw) 
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TC551632J-20, TC551632J-25, TC551632J-35 



TIMING WAVEFORMS 
READ CYCLE (» 




WRITE CYCLE 1 «> (WE Controlled) 



twc 
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TC551632J-20, TC551632J-25, TC551632J-35 



WRITE CYCLE 2 «)(CE Controlled) 



twc 




WRITE CYCLE 3 (5) (UF, EI Controlled) 



twc 
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TC551632J-20, TC551632J-25, TC551632J-35 



NOTE : 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that BE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior WE High transition, 
Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcoE, toEE, tBE, tOEW Output Enable Time 

(B) tcOD, tODO. tBD. tODW Output Disable Time 



CE, Of 
UB, tB 



Y 



Y 



(A) 



DquT 



High Impedance 




0.2V 



0.2V 



High Impedance 
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OUTLINE DRAWINGS 
Plastic SOJ(SOJ40-P-400) 



UNIT ; mm 



i n n n r-i ( 



u u u i_i u u i 

1 



I U U LJ l_l l_l l_l U _ 

20 



rm>-T 

m 
ci 

_s 



26.46MAX 



26,04t0.12 



0,71 ±0.1 



1 Hail 



H0.18(MI 
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65,536 WORD X 16 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC551664J is a 1,048,576 bits high speed static random access memory organized as 65,536 
words by 16 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC551664J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (CTU) for fast memory access. Also it allows that lower and upper byte access by Data 
Byte Control (CS, TTB"). The TC551664J is suitable for use in various application systems where high 
speed is required as cache memory. All Inputs and Outputs are directly TTL compatible. 

The TC551664J is packaged in a 44 pin plastic SOJ with 400 mil width for high density 
surface assembly. 



FEATURES 

• Fast access time : 

TC551664J-15 
TC551664J-20 
TC551664J-25 

• Low power dissipation 



15ns (MAX.) 
20ns (MAX.) 
25ns (MAX.) 



Cycle Time 


15 


20 


25 


30 


50 


ns 


Operation (MAX.) 


260 


220 


200 


180 


150 


mA 



• 5 V single power supply : 5V±10% 

• Fully static operation 

• All Inputs and Outputs 

• Output buffer control : 

• Data byte control 

EI (I/01-J708), UE (1/09-1/016) 

• Package : SOJ44-P-400 



: TTL compatible 



Standby : 
PIN CONNECTION 



TC551664J 



A4 C 1 
A3 [ 2 
A2 C 3 
AI [ 4 
AO C 5 

cTc 6 

1/01 C 7 
1/02 C 8 
1/03 C 9 
1/04 [ 10 

W 
GND C 
1/05 C 

i/06 : 

1/07 C 
1/08 C 
WEC 
A15 C 
A14 C 
A13 C 
A12 C 



N.C. I\22 



3A5 
] A6 
3 A7 
3d 
3UI 
315 
3 1/016 
3 1/015 
3 1/014 
3 1/013 
3 GND 
3V DD 
3 1/012 
3 1/01 1 
3 1/010 
31/09 
3 N.C. 
3A8 
3 A9 
3A10 
3A11 
3 N.C. 



(SOJ) 



PIN NAMES 



1mA (MAX.) 

BLOCK DIAGRAM 



A0~A15 


Address Inputs 


1/01-1/016 


Data Inputs/ Outputs 




Chip Enable Input 


wF 


Write Enable Input 


oT 


Output Enable Input 


LB", 05 


Data Byte Control Input 


v DD 


Powerf + 5V) 


GND 


Ground 


N.C. 


No Connection 
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TC551664J-15, TC551664J-20, TC551664J-25 



MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Voo 


DmuM Ciinnlti 

rower supply voltage 


_ n 7 n 

~- U.3 /.U 


y 


VlN 


Input Terminal Voltage 


-2.0* -7.0 


V 


V,/o 


Input /Output Terminal Voltage 


-0.5*-VDD + 0.S 


V 


'o 


Power Dissipation 


1.5 


W 


^"solder 


Soldering Temperature - Time 


260-10 


•C • sec 




Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


-10-85 


•c 



* : — 3V with a pulse width of 10ns 



DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Voo 


Power Suply Voltage 


4.5 


5.0 


5.5 


V 


VlH 


Input High Voltage 


2.2 




Voo + 0.5 


V 


V|L 


Input Low Voltage 


-0.5* 




0.8 


V 



* : — 3V with a pulse width of 10ns 
DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


ill 


Input Leakage Current 


Vin»0-V D o 






±10 


/-A 


I to 


Output Leakage Current 


CE»Vih or WE»V, L or 0"E"=V IH 
V OU T»0-VDD 






±10 


/-A 


'oh 


Output High Current 


V OH = 2.4V 


-4 






mA 


lot 


Output Low Current 


V O t = 0.4V 


8 






mA 


■ODO 


Operating Current 


CE»V| L , lout '0mA 
Other Inputs a Vih/V||. 


tcyclo 15ns 






260 


mA 


tcycle>20ns 






220 


teycle = 25ns 






200 


tcycle»30nj 






180 


tcycle « 50ns 






150 


'oosi 


Standby Current 


CE»V| H , Other Inputs" V| H /Vil 






30 


mA 


'ddsj 


CE.Vpo-0.2V 

Other Inputs- Voo -0.2V or 0.2V 






1 
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TC551664J-15, TC551664J-20, TC551664J-25 



CAPACITANCE (Ta = 25°C, f = 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONPITION 


MAX. 


UNIT 


Qn 


Input Capacitance 


V, N «GND 


6 


pF 


CoUT 


Output Capacitance 


Vqut'GND 


8 


PF 



NOTE : This parameter is periodically sampled and is not 100% tested. 



OPERATING MODE 



OPERATING MODE 




01 


WE 


LB 


UB 


1/01-1/08 


1/09-1/0)6 


POWER 










L 


L 


Output 


Output 


boo 


Read 


I 


L 


H 


H 


L 


High Impedance 


Output 


boo 










L 


H 


Output 


High Impedance 


boo 










. L 


L 


Input 


Input 


boo 


Write 


I 


* 


L 


H 


L 


High Impedance 


Input 


Iddo 










L 


H 


Input 


High Impedance 


boo 


Output Disable 


L 


H 


H 


* 




High Impedance 


High Impedance 


boo 


L 




* 


H 


H 


Standby 


H 


* 


• 


* 


* 


High Impedance 


.High Impedance 


bos 



* : H or L 
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TC551664J-15, TC551664J-20, TC551664J-25 



AC CHARACTERISTICS (Ta = 0-70°C V 00 *5V± 10%) 

READ CYCLE 



SYMBOL 


PARAMETER 


TC551664J-15 


TC551664J-20 


TC551664J-25 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tnc 


Read Cycle Time 


15 




20 




25 






*ACC 


Address Access Time 




15 




20 




25 




<co 


CE Access Time 


_ 


IS 


_ 


20 


_ 


25 




«OE 


OE Access Time 




8 




10 




12 




tSA 


UB, LB Access Time 




. 8 




10 




12 




tOH 


Output Data Hold Time from Address Change 


5 




5 




5 






tCOE 


Output Enable Time from CE 


5 




5 




S 




ns 


k)EE 


Output Enable Time from OT 


1 




1 




1 








Output Enable Time from TjB, LB 


1 




1 




1 






koo 


Output Disable Time from CT 




8 




8 




8 




tooo 


Output Disable Time from OT 




8 




8 




8 






Output Disable Time from UB, LB 




8 




8 




8 





WRITE CYCLE 



SYMBOL 


PARAMETER 


TCS51664J- 15 


TC551664J-20 


TC551664J-25 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


15 




20 




25 






twp 


Write Pulse Width 


9 




10 




12 






tew 


Chip Enable to End of Write 


12 




13 




15 






tBW 


UB. LB" Enable to End .of Write 


9 




12 




14 






tAW 


Address Valid to End of Write 


9 




12 




14 






tAS 


Address Set Up Time 

















ns 


t\VR 


Write Recovery Time 



















tos 


Data Set Up Time 


8 




10 




10 






tpH 


Data Hold Time 



















*OEW 


Output Enable Time from WE 


1 




1 




1 






toow 


Output Disable Time from WE 




8 




8 




8 





AC TEST CONDITIONS 



Input Pulse Level 


3.0W0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input timing Measurement 
Reference Level 


1.SV 


Output Timing Measurement 
Reference Level 


1.5V 


Output Load 


Fig. 1 



FIG. 1 



l/Opin 



C L .30 P F 




480n 



2550 



»480tl 



l/Opin 



C L »5,F 



T 



•255fl 



(For tcoe. *oee. *coo. 
<ODO. *oew and toow) 
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TC551664J-15, TC551664J-20, TC551664J-25 



TIMING WAVEFORMS 
READ CYCLE (2) 




WRITE CYCLE 1 (5) (WE Controlled) 
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TC551664J-15, TC551664J-20, TC551664J-25 



WRITE CYCLE 2 (5) (CE Controlled) 




WRITE CYCLE 3 (5) (US, LB Controlled) 
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TC551664J-15, TC551664J-20, TC551664J-25 



NOTE : 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior WE High transition, 
Outputs remain in a high impedance state. 

5. Assuming that 0"E is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 1.- 

(A) tcoE, tOEE. tBE, toEW Output Enable Time 

(B) tcOD, tQDO, tBDi tODW Output Disable Time 




Impedance 
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TC551664J-15, TC551664J-20, TC551664J-25 



OUTLINE DRAWINGS 
Plastic SOJ (SOJ44-P-400) 

UNIT : mm 
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8,192 WORD x 8 BIT BiCMOS STATIC RAM 
DESCRIPTION 

The TC55B88P/J is a 65,536 bits high speed static random access memory organized as 8,192 words by 
8 bits using BiCMOS technology, and operated from a single 5-vplt supply. Toshiba's BiCMOS 
technology and advanced circuit form provides high speed feature. 

The TC55B88P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (US') for fast memory access. 

The TC55B88P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B88P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 



FEATURES 

• Fast access time : 

TC55B88P/J-10 
TC55B88P/J-12 

• Low power dissipation ; 

Operation 
Standby 

• Fully static operation 



• 5V single power supply : 

10ns (MAX.) -10 : 5V±5% / -12 : 5V±10% 

12ns (MAX.) • Directly TTL compatible : All Inputs and Outputs 

• Output buffer control : 
155mA (MAX.) • Package : 

10mA (MAX.) TC55B88P : DIP28 -P - 300B 

TC55B88J : SOJ28-P-300A 



PIN CONNECTION 

TC55B88P 



BLOCK DIAGRAM 



TC55B88J 



N.C.C 
A12[ 
A7[ 
A6[ 
A5C 
A4[ 
A3C 
A2[ 
A1[ 
A0[ 
1/01 C 
1/02 C 
1/03 C 
GND[ 



28]V DO 
27 3 

26]CE2 
25]A8 
24]A9 
23]A11 
22 10T 
21 ]A10 
20]C7T 
1911/08 
18] 1/07 
17] 1/06 
16] 1/05 
1 5 ] 1/04 



(DIP) 

PIN NAMES 



N.C. 
A12C 
A7[ 
A6E 
A5[ 
A4[ 
A3[ 
A2[ 
Alt 
AOC 
1/01 [ 
1/02 [ 
1/03 C 
GND[ 



28 
27 
26 
25 
24 
23 
22 
21 
20 



]V DD 

im 

]CE2 
]A8 
]A9 
]A11 
JOT 
]A10 

icrr 

1911/08 
18] 1/07 
1711/06 
16 31/05 
15 11/04 



(SOJ) 



A0~A12 


Address Inputs 


1/01-1/08 


Data Inputs/Outputs 


CET.CE2 


Chip Enable Inputs 


WE 


Write Enable Input 


or 


Output Enable Input 


VOD 


Power ( + 5V) 


GND 


Ground 


N.C. 


No Connection 
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TC55B88P/J-10, TC55B88P/J-12 



MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Vod 


Power Supply Voltage 


-0.5~7.0 


V 


Vin 


Input Voltage 


-2.0-7.0 


V 


Vout 


Output Voltage 


-0.5-V OD + 0.5 


V 


Pd 


Power Dissipation 


1.0 


w 


Tsolder 


Soldering Temperature • Tirre 


260-10 


•C-sec 


Titrg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


-10-85 


•c 


DC RECOMMENDED OPERATING CONDITIONS (Ta-O-yCC) 


SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdd 


Power Supply Voltage 


-to 


4.75 


5.0 


5.25 


V 


-12 


4.5 


5.0 


5.5 


Vih 


Input High Voltage 


2.2 




V D0 + 0.5 


V 




Input Low Voltage 


-0.5* 




0.8 


V 



* -3V Pulse "Width : 10ns 



DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, - 10 : V DD = 5V±5% / -12 :V DD = 5V±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


III 


Input Leakage Current 


V,n = 0-V D d 






±10 


pA 


IOH 


Output High Current 


V 0H = 2.4V 


-4 






mA 


lOL 


Output Low Current 


V OL = 0.4V 


8 






mA 


lio 


Output Leakage Current 


tfT=V| H or CE2 = V, L or WE=V| L or 
OT = V,H. Vout = 0-V DO 






±10 


/•A 


boo 


Operating Current 


tcycle = Min cycle 
£ET = V, L and CE2«=V| H 
Other Inputs = VihWh. 
louT=0mA 


V DD = 5.25V 


-10 






155 


mA 


V 0D » 5.5V 


-12 


Iddsi 


Standby Current 


CTT=V| H or CE2 = V )L 
Other Inputs = V| H /V| L 


V 00 = 5.25V 


- 10 






30 


mA 


V DD = 5.5V 


- 12 




CTT= V DD - 0.2V or CE2 = 0.2V 
Other Inputs =Voo- 0.2V or 0.2V 






10 



CAPACITANCE 0"a = 25°C, f= 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


ClN 


Input Capacitance 


V, N = GND 


5 




COUT 


Output Capacitance 


Vqut'GND 


7 


Pf 



NOTE : This parameter is periodically sampled and is not 100% tested. 
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TC55B88P/J-10, TC55B88P/J-12 



AC CHARACTERISTICS (Ta = 0~70'C (D, -10 : V OD = 5V±5% / -12 : Vdd 
READ CYCLE 



.5V±10%) 





PARAMETER 


TC5SB88P/J-10 


TCSS888P/J-12 


UNIT 


SYMBOL 


MIN. 


MAX. 


MIN. 


MAX. 


tRC 


Read Cycle Time 


10 


- 


12 


- 




Ucc 


Address Access Time 


- 


10 


- 


12 




tcoi 


EFT Access Time 


- 


10 


- 


12 




tC02 


CE2 Access Time 




10 




12 




tOE 


OT Access Time 




6 




7 




tOH 


Output Data Hold Time from Address Change 


3 




3 




ns 


*C0E 


Output Enable Time fromCTTor CE2 


3 




3 






*COD 


Output Disable Time fromCTfor CE2 




5 




e 




*OEE 


Output Enable Time fromOT 


1 




1 






toDO 


Output Disable Time fromOT 




5 




6 




tpu 


Chip Selection to Power Up Time 














tpo 


Chip Deselection to Power Down Time 




10 




12 




WRITE CYCLE 


SYMBOL 


PARAMETER 


TC55B88P/J-10 


TC5SB88P/J-12 




MIN. 


MAX. 


MIN. 


MAX. 


UNIT 


twc 


Write Cycle Time 


to 




12 






kw 


Chip Enable to End of Write 


7 




8 






tAS 


Address Set Up Time 














Uw 


Address Valid to End of Write 


7 




8 






twp 


Write Pulse Width 


6 




7 




ns 


twp. 


Write Recovery Time 


1 




1 






ids 


Data Set Up Time 


6 




7 






*DH 


Data Hold Time 














tOEW 


Output Enable Time from WE 


1 




1 






toow 


Output Disable Time from WE 




5 




6 





AC TEST CONDITIONS 


Input Pulse Levels 


3.0W0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement Reference 
Levels 


1.5V 


Output Timing Measurement Reference 
Levels 


1.5V 


Output Load 


Fig. 1 



fill 



I/O pin 



:«on 



CL = 30pF 



I/O pin 

o 



:2550 CL=5pF 



I 



:48on 



:255fl 



(For tcoEi toEEi ttOO. 

k)oo. kiEw and toow) 



D-3 



TC55B88P/J-10, TC55B88P/J-12 



TIMING WAVEFORMS 
READ CYCLE (2) 



ADDRESSES 



CE2 



CET 



Of 



Dqut 




UNKNOWN 



WRITE CYCLE 1 (5) (WE Controlled Write) 



ADDRESSES 



WE 



CE2 



DouT 




TC55B88P/J-10, TC55B88P/J-12 



WRITE CYCLE 2 (5) (CET Controlled Write) 



ADDRESSES 



CE2 




Dqut 



WRITE CYCLE 3 (5) (CE2 Controlled Write) 



ADDRESSES 



WE" 



CE2 



CET 



Dqut 



Din 




TC55B88P/J-10, TC55B88P/J-12 



NOTES : 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CET Low transition or CE2 High transition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CET High transition or CE2 Low transition occurs coincident with or 
prior to WE" High transition, Outputs remain in a high impedance state. 

5. Assuming that 0"E is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 



Fig. 1. 



(A) tcOE. k)EE. tQEW 



Output Enable Time 



(B) tcODi tODO. tODW 



Output Disable Time 



err, of 



4V 



WE, CE2 



(A) 




DquT 



High Impedance 



OUTPUT DATA VALID 



High Imped . 



lance 



UNKNOWN 
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TC55B88P/J-10, TC55B88P/J-12 



OUTLINE DRAWINGS 
Plastic DIP (DIP28-P-300B) 



UNIT in mm 




0.94 Tin> 



W0.256I 



WEIGHT : 2.03g (TYP.) 
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TC55B88P/J-10, TC55B88P/J-12 



OUTLINE DRAWINGS 



Plastic SOJ(SOJ28-P-300A) 



UNIT in mm 



28 



n n n n 1-1 □ 



15 

i— i i-i i-i i—i n i—i n r-i- 



UUUUUUUUI 



39 

s 



rf3> 



18.84mm 



18.42 + 0,12 



o.7i : 



HUH 



M^0.18fll 



"SI 



WEIGHT : 0.83g (TYP.) 
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16,384 WORD X 4 BIT BiCMOS STATIC RAM 



DESCRIPTION 

The TC55B417P/J is a 65,536 bits high speed static random access memory organized as 16,384 words 
by 4 bits using BiCMOS technology, and operated from a single 5 - volt supply. Toshiba's high 
performance device technology provides both high speed and low power features with a maximum 
access time of 10ns /12ns and maximum operating current of 120mA at minimum cycle time. 
The TC55B417P/J also features an automatic stand-by mode. When deselected by Chip Enable (CE), 
the operating current is reduced to 10mA. 

The TC55B417P/J is suitable for use in cache memory where high speed/high density are required. 

The TC55B417P/J is packaged in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, with 0.3 inch 

width for high density assembly. 



FEATURES 

• Fast access time : 

TC55B417P/J-10 
TC55B417P/J-12 

• Low power dissipation : 

Operation 
Standby 

• Fully static operation 



• 5V single power supply : 
10ns(MAX.) -10 : 5V±5% / -12 : 5V±10% 

12ns (MAX.) * Directly TTL compatible : 

All Inputs and Outputs 
120mA (MAX.) • Output buffer control : 0¥ 
10mA (MAX.) • Package: TC55B417P : DIP24-P-300B 

TC55B417J : SOJ24-P-300A 



PIN CONNECTION 

TC55B417P 



BLOCK DIAGRAM 




TC55B417J 


cr 


24 


C2 


23 


[3 


22 


[4 


?21 


[ 5 


iu 20 


[6 
17 


; 19 

18 


la 


o- 17 


C9 


Vi 


[10 




C 11 


14 


C 12 


13 



]A9 
]A10 
] A11 
] A12 
3 A13 
] N.C 
3 l/OI 
3 U02 
]|/03 
J 1/04 



(DIP) 


(SOJ) 


PIN NAMES 




AO- A13 


Address Inputs 


1/01 - I/04 


Data Inputs / Outputs 


Cl 


Chip Enable Input 


WE 


Write Enable Input 


or 


Output Enable Input 


Voo 


Power ( + 5V) 


GND 


Ground 


N.C. 


No Connection 




-*— *-CE 



TC55B417P/J-10, TC55B417P/J-12 



MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Vdd 


Power Supply Voltage 


-0.5-7.0 


V 


VlN 


Input Voltage 


-2.0-7.0 


V 


VOUT 


Output Voltage 


-0.5-V DD + 0.5 


V 


P D 


Power Dissipation 


850 


mW 


Tsolder 


Soldering Temperature •Time 


260-10 


•C-sec 


Tstrg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


- 10-85 


•c 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Voo 


Power Supply Voltage 


-10 


4.75 


5.0 


5.25 


V 


-12 


4.5 


5.0 


5.5 


V|H 


Input High Voltage 


2.2 




V DD + 0.5 


V 


V|L 


Input Low Voltage 


-0.5* 




0.8 


V 



. -3V Pulse Width : 10ns 
DC and OPERATING CHARACTERISTICS {Ta = 0~70'C, -10 : V D d = 5V + 5%/ -12 : V DO = 5V±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


III 


input Leakage Current 


Vin»0~V oo 






±10 


„A 


lOH 


Output High Current 


V h = 2.4V 


-4 






mA 


lOL 


Output Low Current 


V OL »0.4V 


8 






mA 


Ilo 


Output Leakage Current 


CT»V| H or WE» V,(. or OE*» V| H , V O ut»0-V dd 






±10 




IODO 


Operating Current 


tcyclexMin cycle, CE=Vit 
lout = 0mA 

Other Inputs = V| H /V||. 


V DD ■ 5.25V 


-10 






120 


mA 


V 00 = 5.5V 


-12 


'oosi 


Standby Current 


CE=V| H 

Other Inputs = V|h/V| L 


V D0 = 5.25V 


-10 






30 


mA 


v DD = 5.5V 


- 12 


IdOS 2 


CT=V do -0.2V 

Other Inputs = V 00 - 0.2V or 0.2V 






10 



CAPACITANCE (Ta = 25"C, f= 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


On 


Input Capacitance 


V| N = GND 


5 


PF 


Ojut 


Output Capacitance 


V 0U t = GND 


7 


PF 



Note : This parameter is periodically sampled and is not 100% tested. 
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TC55B417P/J-10, TC55B417P/J-12 



AC CHARACTERISTICS (Ta » 0~70*C W. - 10 : V DD = 5V + 5% / - 12 : V DD » 5V + 10%) 



SYMBOL 


PARAMETER 


TC55B417P/J-10 


TC558417P/J-12 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


tRC 


RaaH f"i/rlp Time 
ncau %»y*.i^ iiiiiw 


10 




12 


_ 


n$ 


*ACC 


AHrlrpcc Arrpcc TilTl£ 




10 




12 


tco 


Chin Pnahlo Arrp« Time 




10 




12 


toE 


nii+mi+ Cnakla Af^ftCC Tims 

uuipui tnauie nueu lime 




6 




7 


tC0E 


Output Enable Time from CE 


3 




3 




*COD 


Output Disable Time from C"E 




5 




6 


k>EE 


Output Enable Time from CE 


1 




1 




toDO 


Output Disable Time from OT 




5 




6 


tOH 


Output Data Hold Time from Address Change 


3 




3 




tpu 


Chip Selection to Power Up Time 












tp(j 


Chip Deselection to Power Down Time 




10 




12 


WRITE CYCL 






SYMBOL 


PARAMETER 


TCS5B417P/J- 10 


TC55B417P/J-12 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


10 




12 




ns 


twp 


Write Pulse Width 


6 




7 




t*w 


Address Valid to End of Write 


7 




8 




tew 


Chip Enable to End of Write 


7 




8 




tAS 


Address Set Up Time 












twR 


Write Recovery Time 


1 




1 




tOEW 


Output Enable Time from WE 


1 




1 




toow 


Output Disable Time from WE 




5 




6 


tOS 


Data Set Up Time 


6 




7 






Data Hold Time 












AC TEST C 


ONDITIONS Fiq. 1 


5V 5V 



Input Pulse Levels 


3.0V/O.OV 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement 
Reference Levels 


1.5V 


Output Timing Measurement 
Reference Levels 


1.SV 


Output Load 


Fig. 1 



l/Opin 



CL = 30 P F 



r 

I 



l/Opin 
o- 



■2ssn 



CL = S P F 



r 



•48on 



•255(1 



(For tcoE. tOEE. tcOD. 

tooo. toEW and toow) 
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TC55B417P/J-10, TC55B417P/J-12 



TIMING WAVEFORMS 
READ CYCLE O) 

ADDRESS 
CE 

11 

DouT 

UNKNOWN 

WRITE CYCLE 1 (5) (WE Controlled Write) 

ADDRESS 




UNKNOWN 



twc 




WRITE CYCLE 2 <« (CE~ Controlled Write) 

ADDRESS 




twc 



tWP 



X 



High Impedance 



1 tDS 








( DATA IN STABLE ) 
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TC55B41 7P/J - 1 0, TC55B41 7P/J - 1 2 



Note: 1. 
2. 

3. 

4. 

5. 
6. 



WE is High for Read Cycle. 

Assuming that CE Low transition occurs coincident with or after WE Low transition, 
outputs remain in a high impedance state. 

Assuming that CE High transition occurs coincident with or prior to WE High transition, 
outputs remain in a high impedance state. 

The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

The OH input can be held on low(ViL)in write cycle. 

These parameters are specified as follows and measured by using the load shown in Fig. 
1. 

(A) tcOE. tOEE, toEW Output Enable Time 

(B) tcOD. tODO. toDW Output Disable Time 



DouT 




High 
"0.2V Impedance 



UNKNOWN 



UNKNOWN 
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TC55B41 7P/J - 1 0, TC55B41 7P/J - 1 2 



OUTLINE DRAWINGS 
Plastic DIP(DIP24-P-300B) 

Unit in mm 




, 1.2 + 0.1 



29.8 ±0.2 



0.93 TTP 



2M\ 




Weight : 1.72g (Typ.) 



D-14 



TC55B41 7P/J - 1 0, TC55B41 7P/J - 1 2 



OUTLINE DRAWINGS 
Plastic SOJ(SOJ24-P-300A) 

Unit in mm 



24 13 
i— ir-ii— ir-ii— ii—ii— ii — i i— i r- in n- 



2 



UUUUUUUUU 



NO 

?? 



12 



16.3MAX 



15.88±0.12 



0.71 



+0.1 




a. 



d 



Weight : 0.72g (Typ.) 
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65,536 WORD x 4 BIT Bi CMOS STATIC RAM PRELIMINARY 
DESCRIPTION 

The TC55B464P/J is a 262,144 bits high speed static random access memory organized as 65,536 words 
by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provides high speed feature. 
The TC55B464P/J has low power feature with device control using Chip Enable (CE). 

The TC55B464P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B464P/J is packaged in a 24 pin standard DIP and SOJ with 300 mil width for high density 

surface assembly. 

FEATURES 

• Fast access time : • 

TC55B464P/J-10 10ns(MAX.) • 
TC55B464P/J-12 12ns(MAX.) • 
TC55B464P/J-15 15ns(MAX.) • 

• Low power dissipation 

Operation: TC55B464P/J-10 
TC55B464P/J-12 
TC55B464P/J-15 

Standby : 
PIN CONNECTION 

TC55B464P TC55B464J 



5V single power supply : 5V±10% 

Fully static operation 

All Inputs and Outputs : TTL compatible 



Package 



TC55B464P 
TC55B464J : 



DIP24-P-300B 
SOJ24-P-300A 



140mA(MAX.) 
140mA(MAX.) 
140mA(MAX.) 
15mA(MAX.) 

BLOCK DIAGRAM 



A8[ 1 
A7[ 2 
A6[ 3 
AS[ 4 
A4[ 5 
A3[ 6 
A2[ 7 
Alt 
A0[ 
A9[ 
CE[ 
GND[ 12 



24]V DO 
231A15 
221A14 
S? 21 ]A13 
S 201A12 
- 19 ] All 
> 183A10 

8 o. 17] 1/01 

9 O 16 31/02 

10 - 15 31/03 

11 14 3I/Q4 
133WE 



A8[^T 
A7[ 2 
A6C 3 
AS[ 4 
A4[ 5 



A3[ 6-19 



A2[ 7 * 
A1 [8 a. 
AOC 9 O 
A9[ 10 w 15 
CEC 11 14 
GNDC 12 13 



lv DD 

3A15 
3A14 
3A13 
3A12 
]A11 
3A10 
31/01 
31/02 
31/03 
31/04 

3WE 



A15 i 
A14 < 
A9 < 
A4 • 
A3 i 
A2 ( 
A1 < 
AO < 



1/01 & 



(DIP) 


(SOJ) 


PIN NAMES 


A0-A15 


Address Inputs 


1/01-1/04 


Data Inputs/ Outputs 


Ct 


Chip Enable Input 


WE 


Write Enable Input 


Voo 


Power( + 5V) 


GND 


Ground 



1/02°- 
1/03 o- 
1/04 0- 











MEMORY CELL 


v>nc 

Ui uj 




OW 
ECODE 




ARRAY 


>Du. 

oo 3 






256x256x4 


o£< m 




0:0 




(262,144) 



Vdd 



-° GND 



< f- UJ 

> o. u. 



o 

If 

UJ 

V3 



WE °~ 



o 



SENSE AMP. 



COLUMN 
DECODER 



COLUMN 
ADDRESS BUFFER 



< = UJ 

i- a. u. 
<i_u. 
D=>=) — , 
O ca 



CE 



mTTTTT 

A5 A7 A10 A12 
A6 A8 All A13 



o 



CE 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J-15 



MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


V DD 


Power Supply Voltage 


- 0.5~7.0 


V 


Vin 


Input Voltage 


-2.0-7.0 


V 


Vi/o 


Input/Output Voltage 


-0.5*~Vo D + 0.S 


V 


P D 


Power Dissipation 


1.0 


W 


Tsolder 


Soldering Temperature • Time 


260-10 


•C-see 


Tstrg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


- 10-85 


•c 



* : -3V with a pulse width of 10ns 

DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vod 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


V,h 


Input High Voltage 


2.2 




V DD + 0.5 


V 


V,L 


Input Low Voltage 


-0.5* 




0.8 


V 



» : -3V with a pulse width of 10ns 



DC and OPERATING CHARACTERISTICS (Ta = 0~70°C,V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


V| N = 0~V DD 






+ 10 


*A 


Ilo 


Output Leakage Current 


CT=V,H orWE=V|L, Vout = 0-V D d 






+ 10 




'oh 


Output High Current 


V OH = 2.4V 


-4 






mA 


lOL 


Output Low Current 


Vol = 0.4V 


8 






mA 


boo 


Operating Current 


tcycle = Min cycle 
CE=V IL 

Other inputs = V| H /V| L , I ut = 0mA 






140 


mA 


Iddsi 




CT»V, H 

Other Inputs = V M or V| L 






30 


mA 


bos 2 


Standby Current 


tE=V DD -0.2V 

Other Inputs = V DD - 0.2V or 0.2V 






15 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J-15 



CAPACITANCE (Ta = 25°C, f = 1 .OMHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 




Input Capacitance 


V| N = GND 


6 


PF 


Q/o 


Input/Output Capacitance 


Vuo = GND 


8 


pF 



Note: This parameter is periodically sampled and is not 100% tested. 



OPERATION MODE 


CE 


WE 


1/01-1/04 


POWER 


Read 


L 


H 


Output 


IqDO 


Write 


L 


L 


Input 


■ddo 


Standby 


H 


* 


High Impedance 


Idds 



* : H or L 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J-15 



AC CHARACTERISTICS (Ta = 0~70°C (1), V D d = 5V+ 10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC55B464P/J-10 


TC5SB464P/J-12 


TC55B464P/J-15 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tRC 


Read Cycle Time 


10 




12 




15 




ns 


Ucc 


Address Access Time 




10 




12 




15 


ns 


tco 


CE Access Time 




10 




12 




15 


ns 




Output Data Hold Time from Address 
Change 


3 




3 




3 




ns 


tCOE 


Output Enable Time from CT 


3 




3 




3 




ns 


tCOD 


Output Disable Time from £E 




5 




6 




6 


ns 




Chip Selection to Power Up Time 

















ns 




Chip Deselection to Power Down Time 




10 




12 




15 


ns 


WRITE CYCLE 


SYMBOL 


PARAMETER 


TC55B464P/J-10 


TC5SB464P/J-12 


TC55B464P/J-15 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


10 




12 




15 




ns 


tew 


Chip Enable to End of Write 


7 




8 




9 




ns 


tAS 


Address Set Up Time 

















ns 


tAW 


Address Valid to end of write 


7 




8 




9 




ns 


twp 


Write Pulse Width 


6 




7 




8 




ns 




Write Recovery Time 


1 




1 




1 




ns 


tos 


Data Set Up Time 


6 




7 




8 




ns 


tOH 


Data Hold Time 

















ns 


toew 


Output Enable Time from WE 


1 




1 




1 




ns 


toow 


Output Disable Time from WE 




5 




6 




6 


ns 



AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement 
Ref-erence Levels 


1.5V 


Output Timing Measurement 
Reference Levels 


1.5V 


Output Load 


Fig. 1 



Fig. 1 



l/Opin 



CL = 30pF 



r 
J 



»480n 



l/Opin 
o— 



;2550 CL = 5pF 



T 
I 



;480fl 



•255n 



(For tcoE. *coo. toEw and topw) 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J - 1 5 



TIMING WAVEFORMS 
READ CYCLE (2) 

tRC 




UNKNOWN UNKNOWN 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J-15 



WRITE CYCLE 2 ( CE Controlled Write) 



ADDRESSES 



twc 



tAS 



D UT 



Din 



*COE (5) 



tew 



tODW(5) 



UNKNOWN 



tos 



3C 



High Impedance 



3C 



DATA IN STABLE 



tOH 



X 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J-15 



Note : 1. The operating temperature (Ta ) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE" is High for Read Cycle. 

3. Assuming that C"l~ Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcoE. tOEW Output Enable Time 

(B) tcoD. tQDW Output Disable Time 



CE 



J 



WE 



DoUT 



(A) 



High Impedance 



HE 



OUTPUT DATA VALID 



UNKNOWN 



UNKNOWN 



_0JV 

High Imped ance 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J-15 



OUTLINE DRAWINGS 
Plastic DIP(DIP24-P-300B) 



UNIT in mm 




Weight : 1.72g(Typ.) 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J-15 



OUTLINE DRAWINGS 
Plastic SOJ (SOJ24-P-300A) 



UNIT in mm 




Weight : 0.72g(Typ.) 
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65,536 WORD x 4 BIT BiCMOS STATIC RAM PRELIMINARY 
DESCRIPTION 

The TC55B465P/J is a 262,144 bits high speed static random access memory organized as 65,536 words 
by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provides high speed feature. 

The TC55B465P/J has low power feature with device control using Chip Enable (CI") , and has Output 
Enable Input (0"E) for fast memory access. 

The TC55B465P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B465P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 

FEATURES 

•Fast access time : 

TC55B465P/J-10 10ns (MAX.) 

TC55B465P/J-12 12ns (MAX.) 

TC55B465P/J-15 15ns (MAX.) 
•Low power dissipation 

Operation : TC55B465P/J-10 140mA (MAX.) 

TC55B465P/J-12 140mA (MAX.) 

TC55B465P/J-15 140mA (MAX.) 

Standby : 15mA (MAX.) 



5V±10% 



5V single power supply 

Fully static operation 

All Inputs and Outputs 

Output buffer control 

Package 

TC55B465P : DIP28 -P - 300B 
TC55B465J : SOJ28-P-300A 



TTL compatible 
OlS 




BLOCK DIAGRAM 



TC55B465J 



28]vd D 

271A14 

26]A13 

25]A9 

24]A10 

231A11 

22]A12 

21 ]N.C. 

201N.C. 

1911/01 

18]l/02 

17 ] 1/03 

1611/04 

151WE 



N.c.C°i — 

A15[ 2 

A8[ 3 

A7[ 4 

A6[ 5 ? 

A5[ 6 ^ 

A4[ 7 > 

A3[ 8 

A2[ 9 £ 

A1[ 10 ^ 

A0[ 11 - 

CE[ 12 

OT[ 13 
GND[ 14 



28lV DD 
]A14 
]A13 
]A9 
]A10 
]A11 
3A12 
]N.C. 
]N.C. 

31/01 

]l/02 
]l/03 
] l/04 
]WE 



A14 i 
A13,< 
AS < 
A4 ' 
A3 . 
A2 < 
A1 < 
AO < 













cc 


\n a 
UJ uj 




UJ 


^tt u. 
>Ou. 




5 u 


OQD 




O uj 


oe< m 




a. Q 









MEMORY CELL 
ARRAY 

256x256x4 
(262,144) 



(DIP) 


(SOJ) 


PIN NAMES 




A0~A15 


Address Inputs 


1/01-1/04 


Data Inputs/Outputs 


CT 


Chip Enable Input 


WE 


Write Enable Input 


or 


Output Enable Input 


V D 


Power ( + 5V) 


GND 


Ground 


N.C. 


No Connection 




Vdd 



-° GND 



SENSE AMP 



COLUMN 
DECODER 



\ 3 2 ^ — I 



COLUMN 
ADDRESS BUFFER 

nTTTTTT 

A6 A8 A10 A12 
A7 A9 A11 A15 



CE 



CE 
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TC55B465P/J-10, TC55B465P/J-12, TC55B465P/J - 1 5 



MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Vr>n 


Power Supply Voltage 


-0.5-7.0 


V 


V|N 


Input Voltage 


-2.0-7.0 


V 


Vvo 


Input /Output Voltage 


-0.5*~V oo + 0.S 


V 


Pd 


Power Dissipation 


1.0 


W 


Tjolder 


Soldering Temperature • Time 


260-10 


•C-sec 


Tstrj 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


- 10-85 


•c 



* : -3V with a pulse width of 10ns 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vdd 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


V|H 


Input High Voltage 


2.2 




V o o + 0.5 


V 


V, L 


Input Low Voltage 


-0.5* 




0.8 


V 



* : -3V with a pulse width of 10ns 



DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V ± 1 0%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


Vin = 0~V dd 






±10 


AA 


Ilo 


Output Leakage Current 


CE=V| H orOT=V| H orWE=V| L , Vout = 0~Vd O 






±10 


/-A 


'OH 


Output High Current 


V OH = 2.4V 


-4 






mA 


lot 


Output Low Current 


Vol = 0.4V 


8 






mA 


boo 


Operating Current 


tcycle a Min cycle, CI = V tL 
Other Inputs = Vih / Vit, Iout ■ 0mA 






140 


mA 


bosi 




Cl=V 1H 

Other Inputs = V W or Yll 






30 


mA 


bos 2 


Standby Current 


tt= Vdd -0.2V 

Other Inputs = Vdd - 0.2V or 0.2V 






15 
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TC55B465P/J-10, TC55B465P/J-12, TC55B465P/J-15 



CAPACITANCE (Ta = 25 C, f= 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


ClN 


Input Capacitance 


Vin = GND 


6 


Pf 


Q/o 


Input/Output Capacitance 


Vw> = GND 


8 





Note : This parameter is periodically sampled and is not 100°/o tested. 



OPERATING MODE 



OPERATION MODE 


CE 


OT 


Wf 


1/01-1/04 


POWER 


Read 


L 


L 


H 


Output 


IpDO 


Write 


L 


* 


L 


Input 


boo 


Output Disable 


L 


H 


H 


High Impedance 


Iddo 


Standby 


H 


* 


* 


High Impedance 


Idds 



* : H or L 
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TC55B465P/J-10, TC55B465P/J-12, TC55B465P/J-15 



AC CHARACTERISTICS (Ta = 0~70°C(1) > V DD = 5V±10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC55B465P/J-10 


TC55B465P/M2 


TC55B465P/J-15 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tRC 


Read Cycle Time 


10 


_ 


12 


_ 


15 


- 


ns 


tACC 


Address Access Time 


- 


10 


- 


12 


- 


15 


ns 


tco 


Cf Access Time 




10 




12 




15 


ns 


tOE 


0~E Access Time 




5 




e 




8 


ns 


*OH 


Output Data Hold Time from Address 
Change 


3 




3 




3 




ns 


*COE 


Output Enable Time from CI" 


3 




3 




3 




ns 


tC0D 


Output Disable Time from CT 




5 




6 




6 


ns 


tOEE 


Output Enable Time from 0E* 


1 




1 




1 




ns 


tooo 


Output Disable Time from OT 




5 




6 




6 


ns 


tpu 


Chip Selection to Power Up Time 

















ns 


tpo 


Chip Deselection to Power Down Time 




10 




12 




15 


ns 



WRITE CYCLE 



SYMBOL 


PARAMETER 


TC55B465P/J-10 


TC55B465P/J-12 


TC55B465P/J-15 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


10 




12 




15 




ns 


tew 


Chip Enable to End of Write 


7 




S 




9 




ns 


tAS 


Address Set Up Time 

















ns 


*Aw 


Address Valid to end of write 


7 




8 




9 




ns 


twp 


Write Pulse Width 


E 




7 




8 




ns 


twR 


Write Recovery Time 


1 




1 




1 




ns 


tDS 


Data Set Up Time 


6 




7 




8 




ns 


tOH 


Data Hold Time 

















ns 


toEW 


Output Enable Time from ffii 


1 




1 




1 




ns 


toow 


Output Disable Time from WE 




5 




6 




6 


ns 



AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement 
Ref- erence Levels 


1.5V 


Output Timing Measurement 
Reference Levels 


1.5V j 


Output Load 


Fig. 1 



Fig. 1 
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o- 
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;480n 



l/Opin 
o- 
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r 

I 



5V 



;480£i 
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TIMING WAVEFORMS 
READ CYCLE U) 

tRC 




UNKNOWN UNKNOWN 
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WRITE CYCLE2 (5) (CE Controlled Write) 



ADDRESSES 



WE 



tAS 



DquT 



tew 



tO0W(6) 



UNKNOWN 



tDS 



High Impedance 



DATA IN STABLE 
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NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE" Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE" High transition occurs coincident with or prior to WE High transition, Outputs 
remain in a high impedance state. 

5. Assuming that 0~E is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOE> toEEi toEW Output Enable Time 

(B) tcOD. toDO. toDW Output Disable Time 



CE, OE 



WE 



Dqut 



(A) 



High Impedance 



1 'l ItLllSMi-WAVM 



J' 



~W 



OUTPUT DATA VALID 



X 



UNKNOWN 



UNKNOWN 



0.2V 

: High Impedance 
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OUTLINE DRAWINGS 
Plastic DIP (DIP28-P-300B) 




WEIGHT : 2.03g (Typ.) 
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OUTLINE DRAWINGS 
Plastic SOJ (SOJ28-P-300A) 



UNIT in mm 



H rn r-i | 



15 

n nr ir- innnn i—i- 



3l 



LJUUUUUUUUUUU; 



14 



18.84 max 



18,42±0.12 



mmwmmm 



0/1-3* UW 



H0.18Q1 



WEIGHT : 0.83g (Typ.) 
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32,768 WORD X 8 BIT BiCMOS STATIC RAM PRELIMINARY 
DESCRIPTION 

The TC55B328P/J is a 262,144 bits high speed static random access memory organized as 32,768 words 
by 8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provide high speed feature. 

The TC55B328P/J has low power feature with device control using Chip Enable (CI), and has Output 
Enable Input (OE) for fast memory access. 

The TC55B328P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B328P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 



FEATURES 

• Fast access time : 

TC55B328P/J-10 10ns (MAX.) 

TC55B328P/J -12 12ns (MAX.) 

TC55B328P/J-15 15ns (MAX.) 

• Low power dissipation 

Operation: TC55B328P/J-10 170mA (MAX.) 

TC55B328P/J-12 170mA (MAX.) 

TC55B328P/J -15 170mA (MAX.) 

Standby : 15mA (MAX.) 



5V±10% 



5V single power supply 
Fully static operation 
All Inputs and Outputs 
Output buffer control 
Package 

TC55B328P : DIP28 -P - 300B 
TC55B328J : SOJ28-P-300A 



TTL compatible 
UE 



PIN CONNECTION 

TC55B328P 



BLOCK DIAGRAM 



TC55B328J 





(DIP) 


(SOJ) 


PIN NAMES 




A0~A14 


Address Inputs 


I/0 1 — 1/08 


Data Inputs /Outputs 


er 


Chip Enable Input 


WE 


Write Enable Input 


5E 


Output Enable Input 


Vdd 


Power ( + 5V) 


GND 


Ground 




CE o 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Vdd 


Power Supply Voltage 


-0.5-7.0 


V 


VlN 


Input Voltage 


-2.0-7.0 


V 


Vwj 


Input /Output Voltage 


-0.5*~V DD + 0.5 


V 


PO 


Power Dissipation 


1.0 


W 


Tsolder 


Soldering Temperature • Time 


260-10 


•C-sec 


Tjtrg 


Storage Temperature 


-65-150 


•c 




Operating Temperature 


-10-85 


•c 



*: -3V with a pulse width of 10ns 
DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V DD 


Power Supply Voltage 


4.5 


5.0 


S.5 


V 


V,H 


Input High Voltage 


2.2 




V OD + 0.5 


V 


VlL 


Input Low Voltage 


-0.5* 




0.8 


V 



DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V + 1 0%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


V| N = 0~V DD 






+ 10 




ko 


Output Leakage Current 


Cl=V| H orOT=V 1H orWE=V| L , V O ut = 0~V dd 






+ 10 


MA 


i0H 


Output High Current 


V OH = 2.4V 


-4 






mA 


lOL 


Output Low Current 


Vol = 0.4V 


8 






mA 


Iddo 


Operating Current 


tcycle = Min cycle, CT= V iL 
Other Inputs = Vih / Vn.lout = 0mA 






170 


mA 


Idosi 


Standby Current 


CE=V| H 

Other Inputs = V| H or V IL 






30 


mA 


■ddS2 


Cl= V DD -0.2V 

Other Inputs = V D d - 0.2V or 0.2V 






15 
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CAPACITANCE (Ta = 25°C, f= 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


Qn 


Input Capacitance 


V| N = GND 


6 


PF 




Input/Output Capacitance 


V|/o=GND 


8 





Note: This parameter is periodically sampled and is not 10054 tested. 



OPERATING MODE 



OPERATION MODE 


CE 


CI 


WE" 


1/01-1/08 


POWER 


Read 


L 


L 


H 


Output 


Iddo 


Write 


L 


* 


L 


Input 


boo 


Output Disable 


L 


H 


H 


High Impedance 


Iddo 


Standby 


H 


* 


* 


High Impedance 


bos 



* : H or I 
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AC CHARACTERISTICS (Ta = 0~70°C V DD - 5V + 10%) 
READ CYCLE 





PARAMETER 


TC55B328P/J-10 


TC5SB328P/J-12 


TC55B328P/J-15 


UNIT 


SYMBOL 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tnc 


Read Cycle Time 


10 




12 


_ 


15 


_ 




^ACC 


Address Access Time 




10 




12 


_ 


15 






CT Access Time 




10 




12 




15 




tOE 


OT Access Time 




5 




6 




8 






Output Data Hold Time from Address Change 


3 




3 




3 






^COE 


Output Enable Time from CT 


3 




3 




3 




ns 


tcOD 


Output Disable Time from CE 




S 




6 




e 




^OEE 


Output Enable Time from OT 


1 




1 




1 






tODO 


Output Disable Time from (3E 




5 




6 




6 




tpu 


Chip Selection to Power Up Time 



















tpD 


Chip Deselection to Power Down Time 




10 




12 




15 




WRITE Ci 


'CLE 








PARAMETER 


TC55B328P/J - 10 


TC5SB328P/J-12 


TC55B328P/J-15 


UNIT 


SYMBOL 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




Write Cycle Time 


10 




12 




15 






tew 


Chip Enable to End of Write 


7 




8 




9 






tAS 


Address Set Up Time 



















*AW 


Address Valid to End of Write 


7 




8 




9 






twp 


Write Pulse Width 


6 




7 




8 






tWR 


Write Recovery Time 


1 




1 




1 




ns 


tos 


Data Set Up Time 


6 




7 




8 








Data Hold Time 



















tOEW 


Output Enable Time from WE 


1 




1 




1 






toow 


Output Disable Time from WE 




5 




6 




6 





AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement Reference 
Levels 


1.SV 


Output Timing Measurement Refer- 
ence Levels 


1.5V 


Output Load 


Fig.t 



FiaJ. 
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TIMING WAVEFORMS 
READ CYCLE (2) 



tRC 




UNKNOWN UNKNOWN 
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TC55B328P/J-10, TC55B328P/J-12, TC55B328P/J 



NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that UE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

4 Assuming that £E High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5. Assuming that Oil is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOE, toEE. k)EW Output Enable Time 

(B) tcOD, toDO. tQDW Output Disable Time 



CE, OE 



-L 
J 



WE 



DoUT 



(A) 



High Impedance 



UNKNOWN 



TbT 



OUTPUT DATA VALID 



X 



UNKNOWN 



High Impedance 
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OUTLINE DRAWINGS 
Plastic DIP(DIP28-P-300B) 



UNIT in mm 
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OUTLINE DRAWINGS 
Plastic SOJ (SOJ28-P-300A) 



UNIT in mm 



28 
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00 
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32,768 WORD X 9 BIT BiCMOS STATIC RAM PRELIMINARY 
DESCRIPTION 

The TC55B329P/J is a 294,912 bits high speed static random access memory organized as 32,768 words 
by 9 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provides high speed feature. 

The TC55B329P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (0"E) for fast memory access. 

The TC55B329P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B329P/J is packaged in a 32 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 



FEATURES 

• Fast access time : 

TC55B329P/J 
TC55B329P/J 
TC55B329P/J 

• Low power dissipation 

Operation : TC55B329P/J 
TC55B329P/J 
TC55B329P/J 

Standby : 
PIN CONNECTION 

TC55B329P 



-10 
-12 

-15 



10ns (MAX.) 
12ns (MAX.) 
15ns (MAX.) 



5V±10% 



-10 170mA (MAX.) 
-12 170mA (MAX.) 
-15 170mA (MAX.) 
15mA (MAX.) 



5V single power supply 

Fully static operation 

All Inputs and Outputs 

Output buffer control 

Package 

TC55B329P : DIP32-P-300 
TC55B329J : SOJ32-P-300 



TTL compatible 

Ue 



BLOCK DIAGRAM 



N.C.C 

N.c.r. 

A8[ 
A7[ 
A6C 
A5[ 
A4[ 
A3[ 
A2C 
A1[ 
A0[ 
1/01 [ 
l/02[ 
l/03[ 
l/04[ 
GND[ 



1 

2 
3 
4 
5 

7 ui 

8 ~ 

9 > 

10 a. 

11 O 

12 t 
13 
14 
15 
16 



32]V DD 

31 ]A14 

301CE2 

29 ] WE 

28]A13 

27]A9 

26]A10 

25]A11 

24]0T 

23]A12 

22]CET 

21 ]l/09 

20 ] I/08 

1911/07 

18] 1/06 

1711/05 



TC55B329J 
N.Clff 





















t/\ 








UJ 






cc 


cc 


£1 




UJ 


a 


UJ 




o 


a 


Li_ 
U_ 




>o 


< 


Z> 








CO 




tea 


CC 









MEMORY 
CELL ARRAY 

256x128x9 
(294,912) 



Vdd 
GND 



I/O2o 
I/03O 



(DIP) 



PIN NAMES 



(SOJ) 



A0~A14 


Address Inputs 


l/01~l/09 


Data Inputs /Outputs 


CET, CE2 


Chip Enable Inputs 


WE 


Write Enable Input 


5T 


Output Enable Input 


Vdd 


Power ( + 5V) 


GND 


Ground 


N.C. 


No Connection 




3 




5 — rrv 


' CE 



CE2 < 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 




UNIT 


Voo 


Power Supply Voltage 


-0.5-7.0 


V 


V|N 


Input Voltage 


— 2.0—7.0 


V 


Vuo 


Input/Output Voltage 


-0.S*~V O D + 0.5 


V 


Po 


Power Dissipation 


1.0 


W 


T$old«r 


Soldering Temperature ■ Time 


260-10 


•C-sec 


T strg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


- 10-85 


•c 



* : -3V with a pulse width of 10ns 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Voo 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


VlH 


Input High Voltage 


2.2 




V DD + 0.5 


V 


Vil 


Input Low Voltage 


-0.5* 




0.8 


V 



* : -3V with a pulse width of 10ns 



DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V ± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


V| N = 0~V OD 






±10 


/<A 


>LO 


Output Leakage Current 


CET= V| H or CE2 = V| L or CE= V (H or WE"= V !L 
Vout = 0-V od 






±10 




lOH 


Output High Current 


V h = 2.4V 


-4 






ITlA 


lOL 


Output Low Current 


Vol ■ 0.4V 


8 






mA 


boo 


Operating Current 


tcycle = Min cycle, CTT=Vn.and CE2 = V| H 
Other Inputs ^V|h/Vil, lout = 0mA 






170 


mA 


•dDSI 


Standby Current 


CTT = V 1H or CE2 = V| L 
Other Inputs = V| H or vji 






30 


mA 


>DOS 2 


SET « V DD - 0.2 V or CE2 = 0.2V 
Other Inputs = V DD - 0.2V or 0.2V 






15 
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CAPACITANCE (Ta = 25°C, f=1.0MHZ) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


C|N 


Input Capacitance 


V| N = GND 


6 


PF 


C|/o 


Input/ Output Capacitance 


V„ = GND 


8 





Note: This parameter is periodically sampled and is not 100% tested. 



OPERATING MODE 



OPERATION MODE 


CET 


CE2 


oT 


WE" 


l/01~l/09 


POWER 


Read 


I 


H 


L 


H 


Output 


Iddo 


Write 


L 


H 


• 


L 


Input 


boo 


Output Disable 


L 


H 


H 


H 


High Impedance 


Iddo 


Standby 


H 


* 


* 


* 


High Impedance 


'dds 


« 


L 


* 


* 


High Impedance 


Iods 



» : H or L 
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AC CHARACTERISTICS (Ta = 0~70°C (1) ( V DD = 5V+ 10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC55B329P/J-10 


TC55B329P/J-12 


TC55B329P/J-15 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tRC 


Read Cycle Time 


10 


— 


12 


— 


15 


" 


ns 


tACC 


Address Access Time 




10 




12 




15 


koi 


CTT Access Time 


— 


10 


— 


12 


— 


15 


tC02 


CE2 Access Time 




10 




12 




15 


tot 


UE Access Time 




5 




6 




8 


toH 


Output Data Hold Time from Address Change 


3 




3 




3 




tCOE 


Output Enable Time from CTT or CE2 


3 




3 




3 




tcOD 


Output Disable Time from CTT or CE2 




5 




6 




6 


tOEE 


Output Enable Time from 0~E 


1 




1 




1 




tooo 


Output Disable Time from Of 




5 




6 




6 


tpu 


Chip Selection to Power Up Time 

















tpo 


Chip Deselection to Power Down Time 




10 




12 




15 


WRITE C 


VCLE 


SYMBOL 


PARAMETER 


TC55B329P/J-10 


TC55B329P/J-12 


TC55B329P/J-1S 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


*wc 


Write Cycle Time 


10 




12 




15 




ns 


kw 


Chip Enable to End of Write 


7 




8 




9 




tAS 


Address Set Up Time 

















Uw 


Address valid to end of write 


7 




8 




9 




twp 


Write Pulse Width 


6 




7 




8 




twR 


Write Recovery Time 


1 




1 




1 




tos 


Data Set Up Time 


6 




7 




8 






Data Hold Time 

















tOEW 


Output Enable Time from WE" 


1 




1 




1 




*oow 


Output Disable Time from WE 




5 




6 




6 



AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement Reference 
Levels 


1.5V 


Output Timing Measurement Refer- 
ence Levels 


1.5V 


Output Load 


Fig.1 




480n 



255H 



l/Opin 
o— 



Q.= 5 P F 



r 
J 



>480« 



"25511 



(For tcoE. *OEE< tCOD. toDO. 
toEW and toow) 



D-50 



TC55B329P/J-10, TC55B329P/J-12, TC55B329P/J-15 



TIMING WAVEFORMS 
READ CYCLE (2) 



ADDRESSES 




High Imp edance 
Dqut a c 



UNKNOWN 



UNKNOWN 



WRITE CYCLE 1 (5) (WE Controlled Write) 



ADDRESSES 




Dqut 
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WRITE CYCLE2 (5) (CE1 Controlled Write) 



tyvc 




WRITE CYCLE 3 (5) (CE2 Controlled Write) 



twc 
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NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after 
WE Low transition, Outputs remain in a high impedance state. 

4 Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior 
to WE* High transition, Outputs remain in a high impedance state. 

5. Assuming that 0"1" is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcoE, toEE, toEW Output Enable Time 

(B) tcOD, tQDO. k)DW Output Disable Time 



CE1, OE 



.c 



WE, CE2 



DouT 



(A) 



High Impedance 



TbT 



OUTPUT DATA VALID 



X 



UNKNOWN 



UNKNOWN 



High Impedance 
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OUTLINE DRAWINGS 
Plastic DIP (DIP32-P-300) 



UNIT in mm 




WEIGHT : g (TYP.) 
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OUTLINE DRAWINGS 
Plastic SOJ (SOJ32-P-300) 

UNIT in mm 




20.9610.12 


La 


0.71+0.1 




mm 

— Mo.il -4 


WW- 

l. - 43±0 - 1 fglai8^l 



rra- 



WEIGHT : 0.90g (TYP.) 
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262,144 WORD x 4 BIT BiCMOS STATIC RAM PRELIMINARY 
DESCRIPTION 

The TC55B4256P/J is a 1,048,576 bits high speed static random access memory organized as 262,144 

words by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's 

BiCMOS technology and advanced circuit form provide high speed feature. 

The TC55B4256P/J has low power feature with device control using Chip Enable (CI). 

The TC55B4256P/J is suitable for use in various application systems where high speed is required as 

cache memory, high speed storage, main memory, and so on. All Inputs and Outputs are directly TTL 

compatible. 

The TC55B4256P/J is packaged in a 28 pin standard DIP and SOJ with 400 mil width for high density 
surface assembly. 
F EATURES 

t Fast access time : 

TC55B4256P/J-12 12ns (MAX.) 

TC55B4256P/J - 15 15ns (MAX.) 

TC55B4256P/J-20 20ns (MAX.) 
• Low power dissipation 

Operation: TC55B4256P/J-12 130mA (MAX.) 

TC55B4256P/J-15 130mA (MAX.) 

TC55B4256P/J-20 130mA (MAX.) 

10mA (MAX.) 



5V single power supply : 5V±10% 

Fully static operation 

All Inputs and Outputs : TTL compatible 

Package 

TC55B4256P : DIP28-P-400A 
TC55B4256J : SOJ28-P-400 



Standby : 
PIN CONNECTION 

TCS584256P 



BLOCK DIAGRAM 



A3C i 

A2[ 2 
A1[ 3 
A0[ 4 

m s 

l/Ol [ 6 

VOCE 7 , 

GND[ 8 21 

1/02 C 9 ?; 20 

WE[ 10 £ 19 
A17[ 11-18 

A16C12 17 
A1SC 13 
A14[ 14 



]A4 
]A5 
]A6 
]A7 



? 24 ]A8 
w 23 ] 1/04 
> 22 ] GND 
]V DD 
D 1/03 
]A9 
]A10 
]A11 
16 ]A12 
15 ]A13 



TC55B4256J 

A3[fr 5?t]A4 

A2[ 2 27 ] A5 

A1[ 3 26 ]A6 

A0[ 4 25 ] A7 

Z£[ 5 ? 24]A8 

l/01[ 6 ™ 23 ] 1/04 

V D oC 7 > 22 ] GND 

GNDC 8 21 ] V DD 

l/02[ 9 5r 20] 1/03 

WE[ 10 ° 19 ]A9 

A17C 11 - 18 J A10 

A16[ 12 17IA11 

A15C 13 16 ] A12 

A14[ 14 15 ] A13 



A8 







cc 


1/* (£ 




UJ 


UJ UJ 

>OC u_ 




§^ 








0C< CO 











MEMORY CEtL 
ARRAY 
512x512x4 
(1,048,576) 



(DIP) 


(SOJ) 


PIN NAMES 




A0~A17 


Address Inputs 


I/0 1-1/04 


Data Inputs /Outputs 


CE 


Chip Enable Input 


Wf 


Write Enable Input 


Vdd 


Power ( + 5V) 


GND 


Ground 



1/04 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


V DD 


Power Supply Voltage 


-0.5-7.0 


V 


Vim 


Input Terminal Voltage 


-2.0* -7.0 


V 


Via 


I/O Terminal Voltage 


- 0.5 * ~V DD + 0.5 


V 


Pd 


Power Dissipation 


900 


mW 


Tsolder 


Soldering Temperature • Time 


260-10 


•C-sec 


Tstrg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


- 10-85 


•c 



* : — 3V with a pulse width of 10ns 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL. 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Voo 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


Vih 


Input High Voltage 


2.2 




V DO + 0.5 


V 


V|L 


Input Low Voltage 


-0.5* 




0.8 


V 



* : — 3V with a pulse width of 10ns 



DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, V DD = 5V±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


IlL 


Input Leakage Current 


V|N = 0~V DD 






±10 


/A 


lOH 


Output High Current 


V OH = 2.4V 


-4 






mA 


"Ol 


Output Low Current 


V 0L = 0.4V 


8 






mA 


Ilo 


Output Leakage Current 


CT = V IH or WE = V IL , V 0U T = 0- V D0 






± 10 




IoDO 


Operating Current 


tcycle = Min cycle, Cl = V| L . lout = 0mA 
Other Inputs = V| H /Vu. 






130 


mA 


Idds i 


Standby Current 


C1 = V|h, Other Inputs = V| H /V| L 






30 


mA 


bos 2 


e? = V oo -0.2V 

Other Inputs = V d - 0.2V or 0.2V 






10 
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CAPACITANCE (Ta = 25°C, f = 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 




Input Capacitance 


V| N = GND 


6 


pF 


C|/o 


I/O Capacitance 


V, /0 = GND 


8 


pf 



Note : This parameter is periodically sampled and is not 100% tested. 



TRUTH TABLE 



MODE 


U 


WE 


I/O 


POWER 


Read 


L 


H 


Dout 


Iddo 


Write 


L 


L 


Din 


Idoo 


Standby 


H 


* 


High - Z 


'dds 



* High or Low 
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AC CHARACTERISTICS (Ta = 0-70°C (4) , V DD = 5V+10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC55B4256P/J-12 


TC55B4256P/J-15 


TC55B4256P/J-20 


UNIT 


MIN 


MAX 


MIN. 


MAX. 


MIN. 


MAX. 


tnr 


Read Cycle Time 


12 




15 




20 






Ucc 


Address Access Time 




12 




15 




20 




tco 


Chip Enable Access Time 




12 




15 




20 




tCOE 


Output Enable Time from CT 


4 




4 




4 




ns 


koo 


Output Disable Time from CT 




6 




7 




8 




tOH 


Output Data Hold Time from Address Change 


4 




4 




4 






tpu 


Chip Selection to Power Up Time 





















Chip Deselection to Power Down Time 




12 




15 




20 




WRITE CYCLE 


SYMBOL 


PARAMETER 


TCS5842S6P/J - 12 


TC55B4256P/J - 15 


TC55B4256P/J - 20 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


12 




IS 




20 






twp 


Write Pulse Width 


8 




9 




10 








Address Valid to End of Write 


9 




10 




11 






tew 


Chip Enable to End of Write 


8 




9 




10 






Us 


Address Set Up Time 

















ns 


tWR 


Write Recovery Time 


1 




1 




1 






toEW 


Output Enable Time from WE 


1 




1 




1 






*O0W 


Output Disable Time from WE 




6 




7 




8 




tDS 


Data Set Up Time 


7 




8 




9 








Data Hold Time 



















AC TEST CONDITIONS 


Fiq. 1 


5V 






5V 



Input Pulse Levels 


3.0V/O.OV 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement 
Reference Levels 


1.5V 


Output Timing Measurement 
Reference Levels 


1.5V 


Output Load 


Fig. 1 



l/Opin 



CL = 30 P F 




480n 



255U 



l/Opin 
o— 



CL = 5 P F 



T 

I 



;480n 



•2550 



(For tcoe. koo. 
toEW and toow) 
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TIMING WAVEFORMS 
READ CYCLE 0> 
ADDRESS 

DquT 




WRITE CYCLE 1 (WE Controlled Write) 



ADDRESS 



twc 



CE 



WE 



DoUT 



Din 




WRITE CYCLE 2 (CI Controlled Write) 



ADDRESS 



CT 



WE 



Dqut 



Din 



twc 




D-61 



TC55B4256P/J-12, TC55B4256P/J-15, TC55B4256P/J-20 



Note: 

1. W is High for Read Cycle. 

2. Assuming that CT£ Low transition occurs coincident with or after WE Low transition, outputs 
remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs 
remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcOE. toEW Output Enable Time 

(B) tcoD. touw Output Disable Time 



Wi 



D UT 




D-62 



TC55B4256P/J-12, TC55B4256P/J-15, TC55B4256P/J-20 



OUTLINE DRAWINGS 
Plastic DIPCDIP28-P-400A) 

Unit in mm 
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OUTLINE DRAWINGS 



Plastic SOJ(SOJ28-P-400) 



Unit in mm 
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262,144 WORD x 4 BIT BiCMOS STATIC RAM PRELIMINARY 
DESCRIPTION 

The TC55B4257P/J is a 1,048,576 bits high speed static random access memory organized as 262,144 
words by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's 
BiCMOS technology and advanced circuit form provide high speed feature. 

The TC55B4257P/J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (OE) for fast memory access. 

The TC55B4257P/J is suitable for use in various application systems where high speed is required as 
cache memory, high speed storage, main memory, and so on. All Inputs and Outputs are directly TTL 
compatible. 

The TC55B4257P/J is packaged in a 32 pin standard DIP and SOJ with 400 mil width for high density 
surface assembly. 



FEATURES 

• Fast access time : 

TC55B4257P/J-12 12ns (MAX.) 

TC55B4257P/J-15 15ns (MAX.) 

TC55B4257P/J-20 20ns (MAX.) 

• Low power dissipation 

Operation: TC55B4257P/J-12 130mA (MAX.) 

TC55B4257P/J-15 130mA (MAX.) 

TC55B4257P/J-20 130mA (MAX.) 

Standby : 10mA (MAX.) 



5V single power supply : 5V±10% 

Fully static operation 

All Inputs and Outputs : TTL compatible 

Output buffer control : 035 

Package 

TC55B4257P : DIP32-P-400 
TC55B4257J : SOJ32-P-400A 



PIN CONNECTION 

TC55B4257P 



BLOCK DIAGRAM 



TC55B4257J 



N.C.C 
A3C 
A2[ 
A1[ 
A0[ 
CE[ 

1/01 [ 

vodC 
GND[ 
l/02[ 
WE[ 
A17[ 
A16C 
A15[ 
A14[ 
N.C.t 



32]A4 
31 ]A5 
30]A6 
29]A7 
28]A8 
27]Ol 
26 ] I/04 
25 3GND 
24]V OD 
23 ] I/03 
22 ]A9 
21 ]A10 
20]A11 
19 ]A12 
18]A13 
17]N.C. 



N.C.CT" 
A3[ 2 
A2[ 3 
A1[ 4 
A0C 5 

CTi 6 

1/01 C 7 
V DD t 8 
GND[ 9 
I/O2C10 
wT[11 
A17C12 
A16E13 
A15[14 
A14[15 
N.C.C16 



] A4 
]A5 
] A6 



29 J A7 



A8 i 



] A8 
27]OT 
26 ] 1/04 
25 ] GND 
24 ] V DD 
23 ] 1/03 
22 ] A9 
21 ] A10 
20 ] A11 
19 ] A12 
18 ] A13 



AO 
1/01 







oc 






UJ 


UJ UJ 




o 


>Cu. 

>Qu. 




>o 

> U 






O uj 


0C<CD 




QC D 



MEMORY CELL 
ARRAY 
512x512x4 
(1,048,576) 



GND 



1/04 



(DIP) 


(SOJ) 


PIN NAMES 




A0-A17 


Address Inputs 


I/0 1~ 1/04 


Data Inputs /Outputs 


Cl 


Chip Enable Input 


WE 


Write Enable Input 


ST 


Output Enable Input 


VOD 


Power ( + 5V) 


GND 


Ground 


N.C. 


No Connection 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Voo 


Power Supply Voltage 


-0.5-7.0 


V 


VlN 


Input Terminal Voltage 


-2.0*~7.0 


V 


V|/o 


I/O Terminal Voltage 


-0.5*~V DD + 0.5 


V 


Po 


Power Dissipation 


900 


mW 


Tsolder 


Soldering Temperature • Time 


260-10 


•C • sec 


Tstrg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


- 10-85 


•c 



• : — 3V with a pulse width of 10ns 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Voo 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


V| H 


Input High Voltage 


2.2 




V DD + 0.5 


V 


V,L 


Input Low Voltage 


-0.5» 




0.B 


V 



* : -3V with a pulse width of 10ns 



DC and OPERATING CHARACTERISTICS (Ta = 0~70°C,V D D = 5V± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


■iL. 


Input Leakage Current 


V|N = 0-V OD 






±10 


/'A 


'OH 


Output High Current 


V OH = 2.4V 


-4 






mA 


lot 


Output Low Current 


Vol = 0.4V 


8 






mA 


Ilo 


Output Leakage Current 


CE = V,h or WE = V| L or UE = V| H , V 0U t = 0~Vt> D 






±10 


A-A 


Idoo 


Operating Current 


tcycle = Min cycle, CE=Vn_, lout = 0mA 
Other Inputs = V| H /V| L 






130 


mA 


boSI 


Standby Current 


CE = V IH 

Other Inputs = V| H /V| L 






30 


mA 


bos 2 


Cl = V DD -0.2V 

Other Inputs = V DD - 0.2V or 0.2V 






10 
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CAPACITANCE (Ta = 25°C, f= 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 


Qn 


Input Capacitance 


V| N = GND 


6 


pF 


C|/o 


I/O Capacitance 


V|/o = GNO 


8 





Note : This parameter is periodically sampled and is not 100% tested. 



TRUTH TABLE 



MODE 


U 


or 


WE 


I/O 


POWER 


Read 


L 


L 


H 


Dout 


Iqdo 


Write 


L 


* 


L 


Din 


Iddo 


Output Disabled 


I 


H 


H 


High-Z 


boo 


Standby 


H 


* 


* 


High-Z 


has 



* High or Low 
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AC CHARACTERISTICS (Ta = 0~70°C (4) , V DD = 5V + 10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC55B4257P/J - 12 


TC5584257P/J- IS 


TC55B4257P/J - 20 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


t RC 


Read Cycle Time 


12 




IS 




20 






tACC 


Address Access Time 




12 




15 




20 




t C o 


Chip Enable Access Time 




12 




15 




20 




tnc 


Output Enable Access Time 




7 




8 




10 




koE 


Output Enable Time from CP 


4 




4 




4 






tC0D 


Output Disable Time from CT 




6 




7 




8 


ns 


tfJEE 


Output Enable Time from OT 



















*ODO 


Output Disable Time from OT 




5 




6 




7 




tOH 


Output Data Hold Time from Address Change 


4 




4 




4 






tpu 


Chip Selection to Power Up Time 



















tpo 


Chip Deselection to Power Down Time 




12 




IS 




20 




WRITE CYCLE 


SYMBOL 


PARAMETER 


TCS5B4257P/J - 12 


TC5584257P/J - IS 


TC55B4257P/J - 20 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


12 




15 




20 






twp 


Write Pulse Width 


8 




9 




10 






*AW 


Address Valid to End of Write 


9 




10 




11 






tew 


Chip Enable to End of Write 


8 




9 




10 






Us 


Address Set Up Time 

















ns 


twR 


Write Recovery Time 


1 




1 




1 






tOEW 


Output Enable Time from Wf 


1 




1 




1 






'ODW 


Output Disable Time from WE 




6 




7 




8 




*os 


Data Set Up Time 


7 




8 




9 








Data Hold Time 



















AC TEST CONDITIONS 


Fiq. 1 


SV 






5V 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement 
Reference Levels 


1.5V 


Output Timing Measurement 
Reference Levels 


1.5V 


Output Load 


Fig. 1 



l/Opin 



CL = 30 P F 




4801! 



2ssn 



*480n 



l/Opin 
o— 



CL = 5 P F 



r 



;255fi 



(For t C0 E. toEE. tcOO. 

tooo. toEW and toow) 
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TIMING WAVEFORMS 
READ CYCLE U) 

ADDRESS 




WRITE CYCLE 1 (5) (WE Controlled Write) 
ADDRESS 



twc 




WRITE CYCLE 2 (5) (CE Controlled Write) 

ADDRESS 




twc 



X 



tWP 



HIGH IMPEDANCE 



tDS 



.MS. 



tQH 







( 


DATA IN STABLE 


) 



D-69 



TC55B4257P/J-12, TC55B4257P/J-15, TC55B4257P/J-20 



Note : 

1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, outputs 
remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs 
remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. The UE input can be held on low (Vil) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcrjE, toEEi tOEW Output Enable Time 

(B) tcoD. tQDO. k)DW Output Disable Time 



cE, S¥ 

Wl 

Dqut 
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OUTLINE DRAWINGS 
Plastic DIP(DIP32-F-400) 

Unit in mm 




40.5MAX 



0.95TYP 



^0.25(m^ 
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OUTLINE DRAWINGS 



Plastic SOJ(SOJ32-P-400A) 



Unit in mm 
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131,072 WORD x 8 BIT BiCMOS STATIC RAM PRELIMINARY 
DESCRIPTION 

The TC55B8128P/J is a 1,048,576 bits high speed static random access memory organized as 131,072 
words by 8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's 
BiCMOS technology and advanced circuit form provide high speed feature. 

The TC55B8128P/J has low power feature with device control using Chip Enable (ClS), and has Output 
Enable Input (UE) for fast memory access. 

The TC55B8128P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B8128P/J is packaged in a 32 pin standard DIP and SOJ with 400 mil width for high density 

surface assembly. 

FEATURES 



• Fast access time : 

TC55B8128P/J-12 12ns (MAX.) 

TC55B8128P/J-15 15ns (MAX.) 

TC55B8128P/J-20 20ns (MAX.) 

• Low power dissipation 

Operation: TC55B8128P/J-12 150mA (MAX.) 

TC55B8128P/J - 15 150mA (MAX.) 

TC55B8128P/J-20 150mA (MAX.) 

Standby : 10mA (MAX.) 



• 5V single power supply : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : D"E 

• Package 

TC55B8128P : DLP32-P-400 
TC55B8128J : SOJ32-P-400A 



PIN CONNECTION 

TC55B8128P 



BLOCK DIAGRAM 



TC55B8128J 




A3 C 


T 




32 


A2C 


2 




31 


A1[ 


3 




30 


A0C 


4 




29 


CEC 


5 


? 


28 


1/01 c 


6 


UJ 


27 


1/02 [ 


7 


> 


26 


VooC 


8 




25 


GND [ 


9 


0. 


24 


1/03 [ 


10 


O 

J- 


23 


1/04 [ 


11 




22 


wEE 


12 




21 


A16E 


13 




20 


A15E 


14 




19 


A14[ 


15 




18 


A13E 


1G 




17 



A8 



VI 




tc 


ma: 

UJ uj 




UJ 




Q 


>Ku. 
>Ou. 




&° 
> U 






O UJ 


tE<<n 




or a 









MEMORY CELL 
ARRAY 
512x256x8 
(1,048,576) 



1/08 



(DIP) 
PIN NAMES 



(SOJ) 



A0-A16 


Address Inputs 


1/01 — 1/08 


Data Inputs /Outputs 


CE 


Chip Enable Input 


wt 


Write Enable Input 


0"E 


Output Enable Input 


v DD 


Power ( + 5V) 


GND 


Ground 



GND 




CE o- 
WE °- 
OT°- 



o 



CE 
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MAXIMUM RATINGS 



SYMBOL 


ITEM 


RATING 


UNIT 


Voo 


Power Supply Voltage 


-0.5-7.0 


V 


V IN 


Input Terminal Voltage 


-2.0*~7.0 


V 


V|» 


I/O Terminal Voltage 


-0.5*~V OD + 0.5 


V 


Po 


Power Dissipation 


900 


mW 


Tsolder 


Soldering Temperature 'Time 


260- 10 


•C-sec 


Tstrg 


Storage Temperature 


-65-150 


•c 


Topr 


Operating Temperature 


- 10-85 


•c 



• : — 3V with a pulse width of 10ns 



DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Voo 


Power Supply Voltage 


4.5 


5.0 


5.5 


V 


Vih 


Input High Voltage 


2.2 




V DO + 0.5 


V 


VlL 


Input Low Voltage 


-0.5* 




o.a 


V 



« : _3V with a pulse width of 10ns 



DC and OPERATING CHARACTERISTICS (Ta=0~70 o C,V DD = 5V± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


III 


Input Leakage Current 


V|N = 0-Vc D 






±10 


,,A 


'oh 


Output High Current 


V OH = 2.4V 


-4 






mA 


bi 


Output Low Current 


Vol = 0.4V 


8 






mA 


Ilo 


Output Leakage Current 


CE=V|HorWE = Vn.orO"E = V| H ,VouT = 0~V D o 






±10 


/,A 


Iddo 


Operating Current 


tcycle = Min cycle, C"E = Vn., lout = 0mA 
Other Inputs = V| H /V|i 






150 


mA 


bosi 


Standby Current 


tI=V, H 

Other Inputs = V|h/V| L 






30 


mA 


bDS2 


Cl = V DD - 0.2V 

Other Inputs = V tD - 0.2V or 0.2V 






10 
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CAPACITANCE (Ta = 25°C, f= 1.0MHz) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MAX. 


UNIT 




Input Capacitance 


V| N = GND 


6 


pF 


C|;o 


I/O Capacitance 


V ro = GND 


8 


PF 



Note : This parameter is periodically sampled and is not 100% tested. 
TRUTH TABLE 



MODE 


El 


or 




I/O 


POWER 


Read 


L 


L 


H 


Dout 


Idoo 


Write 


L 


* 


L 


Din 


Iddo 


Output Disabled 


L 


H 


H 


High - Z 


•ddo 


Standby 


H 


* 


* 


High-Z 


loos 



* High or Low 
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AC CHARACTERISTICS (Ta = 0~70°C (4) , V DD = 5V ± 10%) 
READ CYCLE 



SYMBOL 


PARAMETER 


TC55B8128P/J-12 


TC55B8128P/J- 15 


TC55B8128P/J-20 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tRC 


Read Cycle Time 


12 


— 


15 




20 






Ucc 


Address Access Time 


— 


12 




15 




20 




tco 


Chip Enable Access Time 




12 




15 




20 




tOE 


Output Enable Access Time 




7 




8 




10 




*COE 


Output Enable Time from CE 


4 




4 




4 






kOD 


Output Disable Time from CE" 




e 




7 




8 


ns 


^OEE 


Output Enable Time from 0~E 



















^ODO 


Output Disable Time from OT 




5 




6 




7 






Output Data Hold Time from Address Change 


4 




4 




4 






t P 


Chip Selection to Power Up Time 



















tp D 


Chip Deselection to Power Down Time 




12 




15 




20 




WRITE C 


YCLE 




SYMBOL 


PARAMETER 


TC55B8128P/J- 12 


TC5SB8128P/J-1S 


TC55B8128P/J-20 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


twc 


Write Cycle Time 


12 




15 




20 






twp 


Write Pulse Width 


8 




9 




10 








Address Valid to End of Write 


9 




10 




11 






tew 


Chip Enable to End of Write 


8 




9 




10 






tAS 


Address Set Up Time 

















ns 


twP. 


Write Recovery Time 


1 




1 




1 






t0EW 


Output Enable Time from We 


1 




1 




1 






tODW 


Output Disable Time from WE 




6 




7 




8 




tDS 


Data Set Up Time 


7 




8 




9 






<DH 


Data Hold Time 




















AC TEST CONDITIONS 



Input Pulse Levels 


3.0V/0.0V 


Input Pulse Rise and Fall Time 


3ns 


Input Timing Measurement 
Reference Levels 


1.5V 


Output Timing Measurement 
Reference Levels 


1.5V 


Output Load 


Fig. 1 



Fig. 1 



l/Opin 



CL = 30pF 




48012 



2550 



l/Opin 



CL=5 P F 



T 



-4801) 



>255n 



(For tcot. t<3EE. tcoo. 
tooo. toew and toow) 
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TIMING WAVEFORMS 
READ CYCLE (D 
ADDRESS 

CE 
OE 

D UT 




WRITE CYCLE 1 (5) (WE Controlled Write) 




WRITE CYCLE 2 (5) (CE~ Controlled Write) 



ADDRESS 



twc 
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Note : 

1. WE is High for Read Cycle. 

2. Assuming that CI" Low transition occurs coincident with or after WE Low transition, outputs 
remain in a high impedance state. 

3. Assuming that CIS High transition occurs coincident with or prior to WE High transition, outputs 
remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. The 0"E input can be held on low (Vil) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcOB. toBEi tOEW Output Enable Time 

(B) tcoD. toDO. tODW Output Disable Time 
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OUTLINE DRAWINGS 
Plastic DD?(DIP32-P-400) 

Unit in mm 



32 __ _ . 17 £^llA " l 




1 - 2±0 -' .0-5±0.1 i -j-i fz-i 

0.95TYP | 2.54 | 



Note : Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.15mm. 
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OUTLINE DRAWINGS 
Plastic SOJCSOJ32-P-400A) 

Unit in mm 
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TAEC SALES OFFICES 

NORTHWEST AREA 
490-B Lakeside Drive 
Sunnyvale, CA 94086 
TEL: (408) 737-9844 
FAX: (408) 737-9905 

PACIFIC NORTHWEST DISTRICT 
1700 N.W. 167th Place, Suite 240 
Beaverton, OR 97006 
TEL: (503) 629-0818 
FAX: (503) 629-0827 

SOUTHWEST AREA 

15621 Redhill Avenue, Suite 205 

Tustin, CA 92680 

TEL: (714) 259-0368 

FAX: (714) 259-9439 

NORTH CENTRAL REGION 
One Parkway North, Suite 500 
Deerfield, IL 60015-2547 
TEL: (708) 945-1500 
FAX: (708) 945-1044 

SOUTH CENTRAL REGION 
777 E. Campbell Road, Suite 650 
Richardson, TX 75081 
TEL: (214) 480-0470 
FAX: (214) 235-4114 

NORTHEAST AREA 
25 Mall Road, 5th Floor 
Burlington, MA 01803 
TEL: (617) 272-4352 
FAX: (617) 272-3089 

NORTHEAST REGION (MID-ATLAN 
303 Lippincott Center, Suite 120 
Marlton, NJ 08053 
TEL: (609) 985-3737 
FAX: (609) 985-6814 

SOUTHEAST AREA 

Waterford Centre 

5555 Triangle Parkway, Suite 300 

Norcross, GA 30092 

TEL: (404) 368-0203 

FAX: (404) 368-0075 

SOUTHEAST REGION 

600 S. North Lake Blvd., Suite 250 

Altamonte Springs, FL 32701 

TEL: (407) 332-0966 

FAX: (407) 339-3777 

SOUTHEAST DISTRICT 

5511 Capitol Center Drive, Suite 308 

Raleigh, NC 27606 

TEL: (919) 859-2800 

FAX: (919) 859-2898 



